


~ 





ey 
a _ 
i 


Se 


By. 22 
y J 














Se Sv 
WII UW 





JOURNAL FOR MACHINISTS, ENGINEERS, FOUNDERS, BOILER MAKERS, PATTERN MAKERS AND BLACKSMITHS, 





VOL. 13, No. 22. 


WEEKLY. 


NEW YORK, THURSDAY, MAY 29, 1890. 





$3.00 
SINGLE 


per Annum. 
COPIES 6 CENTS. 





CoPpyYRIGHT 1890, By AMERICAN MACHINIST PUBLISHING COMPANY. 


For Sale Everywhere by Newsdealers. 


ENTERED AT Post OFFICE, NEW YORK, AS SECOND CLASS MATTER. 











Ice-making Machinery. 





The failure of the ice crop during the past 
two winters in localities that heretofore have 
furnished an abundant supply, has had one 
good effect at least, that is, to teach the dis- 
appointed ones who are aependent upon 
natural ice for preservation of perishable 
produce, manufacturing purposes and do- 
mestic uses, the fact that there isa better way 
than trusting to fickle Nature; Science, ever 
stretching out her hand to assist our race, 
has already solved the problem, and, to the 
wonderment of those who have not kept up 
with the times in which we live, they find 
that ice—real ice—can be manufactured, and 
is being made by the hundreds of tons at a 
nominal cost; indeed, so low that it no 
longer pays to gather ice in the good old- 
fashioned way from ‘‘ out of doors,” and 
that, by means of mechanical refrigeration— 
as ‘sister art”—ice is losing ground, and 
need not be longer used for any purpose 
whatsoever in the arts, or for the preservation 
of perishable products as heretofore. 

It is ‘‘ An ill wind that blows nobody 
good,” and in this particular instance, the 
failure to obtain a crop of ice, or its ex- 
cessive cost when obtained from magnifi- 
cent distances, has been the means of 
benefiting all concerned—those who adopt 
mechanical refrigeration and ice making, 
and the builders of the machinery therefor. 

As the desire for knowledge on this special 
subject was never so great as at present, we 
describe and illustrate on pages 1, 2 and 3, 
the ‘‘ Eclipse” ice-making and refrigerating 
machine built by Frick Company, engineers, 
Waynesboro, Pa. 

Three views of a large single-acting refrig- 
erating machine are given this week, to be 
followed by details in a later issue; for the 
description we are indebted to Mr. Edgar 
Penney, general superintendent of the Frick 
Works. 

Fig. 1 is from a photograph of a 150-ton 
single-acting refrigerating machine, a _per- 
spective rear view. Fig. 2, the same machine, 
front view, and Fig. 3 a ‘sectional side ele- 
vation; to these we refer the reader, and 
will briefly describe the construction of 
the machine proper. 

Vertical, single-acting pumps are used, the 
motive power being a horizontal Corliss en- 
gine, the connecting rod of which plays) 
through an opening in one of the columns, 
shown clearly in Fig. 3, and connected di- | 
rectly on main crank-pin of the pump, thus | 
bringing that portion of the machine that | 
needs the most attention convenient of ac- | 
cess to the engineer, besides simplifying the 
construction and making a more compact 
arrangement and effective distribution of 
power during the maximum period of com- 
pression. 

The design of the pump columns is shown in 
Figs. 1 and 3; they are tapering box girders, 
internally braced, the broad flange at the base 
of each being secured to foundation girders 
which are hidden in the masonry under the | 
floor line. 

A built-up system is most successfully em- 
ployed, which will be understood from Fig. 
3. All inside faces of the columns are in ‘the 


same plane, and firmly bolted between the 
planed cheeks; at the upper and lower ends 
respectively are the pump bases and crank- 
shaft pillow blocks, which rigidly unite into 
one solid structure, and form the A frame. 





Attached to, and forming part of the com- 
pact structure, isthe engine bed, composed of 
two members, the bed proper and the upper 
slide girder, the steam cylinder being of the 
overhanging type, with an outboard support- 
ing foot. 

The foundation sole plates and upper cross 
braces unite the two pairs of pump columns, 
the whole machine when completed being so 
well balanced, and the built-up system so 


successfully adapted, and so rigid, that, when | 


testing machines under full steam in the 
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works, it is found that it is self-contained, no 
precaution in the way of providing tempo- 
rary foundations being necessary. 

The advantages of the built-up system may 
be briefly summarized as follows: Reducing 
the weight and bulk of large machine parts, 
that they may be moulded with ease and cast 
without risk; relieving all shrinkage strains; 


|in case of defects, the loss in reje¢ting a de- 


fective part being comparatively small; bring- 
ing all parts within the compass of ordinary 
medium heavy tools; reducing the cost, 
facilitating machine shop manipulations; and 
in shipment, and in handling and erection of 
machinery in the premises, it isa peculiar 
advantage. Nothing is sacrificed in this ex- 
ample by adopting a built-up system, and a 
great deal is gained. 

The fly-wheel is paced between the pumps 
in a central location, where it is most effect- 
ive. One feature that is carried out in this 








machine is worthy of notice, and that is that 
all wearing parts are detachable and inter- 
changeable, and in no instance are any of the 
standing or main parts of the structure sub- 
ject to wear, hence they can be used for an 
indefinite period by removing the wearing 
faces and substituting new. This system is 
adopted as the best, and not because it is the 
cheapest, as the contrary is the case, and 
longer lifetime the result. 

Convenient stairways and galleries are pro- 
vided to facilitate reaching every part of the 
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Fig. 1. 


machine, and every part is get-at-able toa 
degree not generally found in machines of 
this class. 

The ice-making and refrigerating machine 
we illustrate is the heaviest and largest ever 
made of which we have knowledge, and is 
very successful; the weight of the machine is 
964 tons. The details which we shall pub- 


lish later will show the construction of some 


of the important parts. 
—-—  +<>oe —— 


The Missouri Railroad Commission has 
decided that it is not the legal thing to col- 
lect exira fare from passengers who fail 
to purchase tickets at the stations. This de- 
cision appears to be about right. If railway 


companies want to prevent passengers from 
entering their cars without the usual paste- 
board, then they should put up the deterrent 
bars and gates. 


change its length. 


The Modern Steam Plant and its 
Management. 





By Peter H. Buuock. 





CONNECTING ROD BRASSES, DUST, AND PISTON 
CLEARANCE, 





The above title is not an 
so arranged on purpose, the 


accident, but is 
same as a down- 
east landlord arranged his bill of fare, con- 
sisting of ginger-bread, grean peas and _ fish 
chowder. The former part is so placed, be- 
cause the things spoken of are a very promi- 
nent part of an engine ; the latter part is put 
in the rear, because less is seenof it, the dust 
in between, because there is where dust 
always gets, and they are used jointly be- 
cause they bear a direct and indirect relation 
one to the other. 

The term clearance, as used by me in this 
case, will not have the usual meaning, namely, 
the number of cubic inches of steam space 
between the piston head and the valves, when 
the engine is on the center, but will refer to 
the further distance the piston might go be- 
yond its usual travel, before it struck any- 
thing. For instance, an engine may have a 
large steam clearance consisting of ports and 
uneven surfaces, but the piston may not be 
moved the ,4 of an inch before the follower 
bolts or some other protuberance of the pis- 
ton will strike the head. It will be seen that 
while a large mechanical clearance involves 
also a large steam clearance, that the latter 
may exist to almost any unreasonable extent 
while the forrher may be entirely lacking. 

As the connecting rod is the medium by 
which power is transmitted from the cross- 
head and changed from a 1eciprocating to a 
rotary motion at the crank, it follows that it 
must be of just the length between the cross- 
head at the end of its travel and the crank- 
pin when on the corresponding center. This 
proper length is of course originally deter- 
mined by the builders, and it should not be 
altered by any subsequent adjustments. Let 
us see how this length is gradually changed 
unless the proper corrections are made from 
time to time. As generally constructed, the 
connecting rod consists of a shaft of iron 
with squared ends on which are fitted sliding 
straps adjustable by a driven key. Between 
the end of the rod and the bow part of the 
strap are placed the pin brasses. It is plain 
that the iron rod will not by any means 
The length of the whole 
rod, however, is measured from the center to 
the center of the brasses, and as these are sub- 
ject to wear in both directions by the alter- 
nate pull and thrust of the piston, it follows 
that the tendency is to shorten the rod as this 
wear is taken up by the keys being driven. 

The rapidity and amount of this shorten- 
ing depends on several things, such as the 
quality of the wearing surfaces, the work- 
manship, the speed, the load, whether the 
parts are exposed to dust and dirt, the engine 


/and pin being in line, and whether the engine 


is properly taken care of, which includes 
both adjusting and oiling. 

First is the quality of the metal in contact, 
and little need be said on this subject, except 
that babbitt (?) metal can be bought at 
prices from 15 to 60 cents per pound. Sec- 
ond comes workmanship, and this includes 
smoothness of surfaces, whether the pin is 
round and set at right angles with the cross- 
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head or in line with the crank-shaft, as the 
case may be. 

A crank-shaft may be at right angles with 
the center line of the cylinder, but if the pin 
is not in line with the shaft it will impart a 
continuous rolling motion to the brasses in 
the strap, and greatly increases the wear on 
them, as well as straining and loosening the 
gib and key in their slot through the strap and 
stub end. If the crosshead pin is not at 
right angles to the piston rod, the tendency is 
to twist the strap to the right or the left, as 
the case may be, and this induces wear on 
the ends of the brasses, and if there is any 
play they will jump from one end of the 
pin to the other, as the motion changes at 
each end of the stroke. 

Third, the speed and the load are the next 
most important factors, as they refer to the 
distance a pin or a journal passes over its 
bearing surface in a given time, and the press- 
ure under which it moves. Take for 
instance a crank-pin with 36 inches of 
exposed surface that revolves 60 times 
in a minute, and we have 2,160 time 
inches. Suppose that instead of 60 
turns we have 250, then we find the 
time inches to be 9,000. This refers 
to speed. The crank may be impelled 
by a piston having 300 square inches 
area, and by a mean effective pressure 
of from 10 to 40 lbs., which would be 
a difference in the load of from 3,000 
to 12,000 Ibs., and it is quite possible to 
find similar engines running under the 
two extremes of conditions named. 

The next condition referred to was 
one of dirt, which we are told is simply 
matter out of place, and certainly if 
it is out of place in being dirt at all, it 
is doubly so when in or about engine 
bearings ; and here seems to be a good 
chance to have my say about dusty 
engine-rooms, and to suggest a rem- 
edy. There are numerous engine-rooms 
that are so located with reference to 
the shops, the street or the fire-room, 
as to make it impossible to prevent dust 
from finding its way in, unless some 
special means are provided to prevent 
it. In all engine-rooms, more or less 
heat is radiated (usually more), and this 
heat is always afforded ample oppor- 
tunity for escape by open doors, win- 
dows, and sky-lights, and sometimes 
its exit is hastened by means of disk 
wheels or exhaust fans. Now, this 
seems to me to be wrong, both in 
theory and practice. In the first place, 
the pipes and other heated surfaces 
should be protected, so as to give off as 
little heat as possible; but of course 
there will always be some, and for com- 
fort’s sake that ‘‘some” is got rid of 
the easiest way possible, which is usu- 
ally by opening the windows or sky- 
lights. Now every foot of heated air 
that goes out is replaced by another 
foot from somewhere else, it may be 
through cracks from the fire-room or 
shops, or through open doors from the 
street or yard, but wherever it comes 
from, it is liable to be loaded with a different 
but excellent grade of abrading and absorbing 
dust, which circulates about and on to every 
moving part of the engine, as you can see 
when the sun gets an inning for a few minutes 
in the morning. My suggestion is to reverse 
this order of things, and have a current of 
air going out of the engine room all the time 
through all the cracks and crannies instead 
of coming in, and this can be easily done by 
means of a fan or reversed disk wheel. The 
pipe or duct supplying this air should be 
brought from the roof or from some closed 
court where the wind does not have a chance 
to deposit dust. Experiments have shown 
me that a comparatively small amount of air 
forced into a room will find its way out in 
every direction, as the odor of evaporating 
oil of peppermint left in the room could be 
‘detected at every door and window crack or 
pipe opening. When all the above men- 
tioned varieties of dust are stealing in, unin- 
vited, do not install the worst enemy of all as 
a permanent resident. 

Reference is made to whitewash, which, of 
all the abominable things for decorating an 





engine-room, takes the lead for cussedness. 
It has a pure, seductive look when fresh, but 
it absorbs mosture, collects dust, becomes 
thick and scaly, then peels off and falls on 
to the machinery at the slightest jar or provo- 
cation, and has about the same effect on a 
bearing as No. 60 emery and hot water. Don’t 


get proud and whitewash your. engine- 
room. 
After all this dust we will return to the 


cause of brasses wearing out. The fourth 
trouble enumerated was the engine being 
out of line, and this may be a fault of the 
original setting up, or of improper adjust- 
ment or of the lack of any adjustment of 
any degree of depravity, but the result 
on the wear of the brasses will be none 
the less whatever the cause, and will be 
similar in effect as when the pin is not in line 
with the shaft. The crank-shaft may be at 
right angles with the center line of the cylin- 


or 
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It is that natural sense for the fitness of 


| things that tells him when to let alone, and | 


when to adjust anything he has the care of. 
It would be plain to an engineer of good 
judgment that he could not key up the pin 
of a locomotive as closely as he could that | 
of a stationary engine that was firmly bolted | 
to a solid foundation, although he might not 
ever have had any experience with a locomo- | 


tive. Anengineer of judgment has a great 
respect for small things, and knows that 


when he drives a key the width of a pencil 
mark, that it means something. He knows 
that there is a big difference between a push 
and a blow, and he takes care to avoid the 
latter on his crank-pin from there being too 
much looseness in the brasses. Now, about 
the blow a crank-pin gets when the brasses 
are worn. We will suppose that there isa 
64th of an inch play, and that the moving 
parts which weigh a ton have just reached 
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der, and the crank-pin in perfect line with | 
the shaft, and still have the pin run badly out | 
of line from the shaft being out of level. 
In fact, the shaft is quite as likely to get out 
of level as out of line horizontally, as the | 
wear is more in a downward direction at the 
main than at the outboard bearing. 

For the benefit of some young engineer, 
who may not have a level short or good enough | 
to get onto any exposed place on his shaft, | 
I will say that the engine may be cor- | 
rectly leveled with a plumb line, as it is only | 
necessary to suspend the line in front of and | 
so as to just touch the end of the crank-pin 
when on the bottom quarter, then turn the 
shaft until the crank is on the upper quarter, 
and if the line touches the pin just the same | 
as at the bottom, the shaft is level. | 

This brings us to the fifth condition named, | 
as to adjusting and oiling, which covers the | 
practical things that an engineer should un- | 
derstand and attend to. It means the many 
little things that it is easy to do—if you know 
how—but hard to describe. It refers to that | 
judgment that comes to every thinking man 
from his daily contact with practical affairs. 


| 
| 
| 
| 


‘hardly noticeable. 
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the inward center, and of course are under a 


| thrust strain; then the valve opens, letting 


on steam for the return stroke. All the loose- 


|ness is instantly taken up in the opposite 


direction and all the parts are under tension. 
Let us see what has happened. The pin has 
received the blow from the one-ton hammer 
impelled under a force of say 80 lbs. initial 
pressure on a piston of 300 square inches area, 
or 24,000 lbs. impact. In other words, a 
blow has been struck with a hammer weigh- 
ing a ton and under a force of 12 tons, but 
the swing was fortuuately very small, else the 
results would have been disastrous. 

In practice there are a good many modify- 
ing features, such as lead and compression, by 
which the inertia of the moving parts is 
gradually taken up, and the shock made 
I also hope that none of 
my readers everallow the 64th of an inch 
looseness in their pin brasses. 

The lubrication of a crank-pin need no 
longer be a matter of speeulation in any 
well-regulated engine-room, as there are oil 
cup devices that combine the desirable fea- 
tures of sight feed and positive conveyance 








of the oil to the joint desired, and any engi- 
neer who, by neglect, will allow his engine to 
run hot and dry, is not worthy of the title or 
of the position he holds. 

The mechanical clearance of every en- 
gine should be known by the one having 
it in charge. It is a good plan to uncouple 
the connecting rod from the crosshead and 
push the latter to each end until the piston 
strikes the head, and then mark the guides at 
the ends of the crosshead. -Then, when the 
engine is coupled up again and turned onto 
the centers, you can see just how much there 
is to spare, and how loose one of the follower 
bolts can get before it raps to be let out. 
In order to reduce the steam clearance, some 
builders recess holes in the cylinder head for 
the follower bolts. When this is done, care 
should be taken to get the head on just as it 
comes off, for if turned to any other position 
the holes and the bolt heads will fail to con- 

nect, and there will be trouble. It 
was said in the first part of this article 
that the tendency of wear was always 
to shorten the rod, which is true, if the 
straps are held by gib and key in the 
usual manner. If, however, the straps 
are bolted to the stub ends and the key 
is between the end of the rod and the 
brasses, the tendency of wear is to 
lengthen? the rod from center to cen- 
ter; but if the key is outside of the 
brasses, wear will shorten the rod, the 
same as when a gib and key is used. 
a 


The Cincinnati Meeting of Mechan- 
ical Engineers. 


The first paper at Wednesday’s session 
was on ‘‘The Efficiency of Locomotives,” 
by W. F. Dixon, The author concluded 
that the objections of wire-drawing and 
excessive compression at high-piston 
speeds, raised against the ordinary shift- 
ing valve gear, are frequently overdrawn, 
liberal proportions and the use of the 
Allen valve greatly mitigating the former, 
while inside clearance goes far toward 
remedying the latter. The clearance 
spaces in locomotive cylinders are usu- 
ally too large, but as one valve controls 
all the events of the stroke, it is not 
advisable to reduce them below 7 or 8 
per cent. of the piston displacement, to 
avoid compressing to initial pressure 
before the end of the stroke is reached. 
To overcome cylinder condensation and 
re-evaporation, steam jacketing, super- 
heating and compounding have been 
tried. In spite of some economy that 
has resulted in a few instances, the 
author does not consider the first of 
these expedients warranted, as the cost 
of construction and maintenance would 
probably more than offset any benefit. 
The same applies to the second. The 
good results that have followed the in- 
troduction fof the third, compounding, 
are usually attributed to reducing the 
range of temperature per cylinder. Al- 
though this is probably true of slow 
working engines, it is hard to see why 
it should be of fast working, as indicator 
cards from ordinary single expansion express 
engines show very slight evidence of cylinder 
condensation. If the high pressures which 
have almost always gone with compounding 
vannot be held accountable for resulting 
economy, it is likely that the solution may 
be found in the fact that compounding makes 
high degrees of expansion imperative. 

The history of compound locomotives dates 
back to 1852, when two were built in Eng- 
land. The first American engine of this type 
was built by the Remingtons, at ion, New 
York, in 1870, for the Worcester & Shrews- 
bury Railroad Company. At the present time 
there are several hundred running in differ- 
ent parts of the world, mostly in Europe. 

The higher the pressure is raised, the 
more efficient steam will be, but 200 lbs. 
gauge pressure per square inch is about as far 
as is desirable to go, on account of the high 
temperature. Recent experiments with high- 
class modern locomotive boilers gave evap- 
orative rates, from and at 212° Fah. of 5.68 
lbs. with anthracite, and 7.2 with bituminous 
coal. Anthracite is far less efficient as a fuel 
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than bituminous coal, and should only be | receivers are used, whether these be in the 


used for special reasons. 


| 
| 
| 


form of an independent vessel, or so-called 


In the discussion which followed the read-| steam pipes leading from the high to low- 
ing of this paper, Mr. W. E. Hall presented | pressure cylinder. Work cannot be obtained 


the following : | 


from steam without condensation, and it 


The subject which Mr. Dixon proposes for | looks as though this had been confused, and 
discussion is one to which too little attention | a larger percentage of it attributed to con- 


has been given, and it is strange, but true: 
the most extensive information of an experi- 
mental nature concerning the efficient work- 
ing of locomotives in the hands of the public | 
is that written by D. K. Clark in his Rail- | 
way Machinery, and which was published | 
in 1854. It isa very large field to be cov- | 
ered, and information arising from experi- 
ments testing the many points which go to 
make up the efficiency of the machine,should, 
it is thought, go towards reducing the prac- | 
tice to a standard, Jas 
near as this can be done. 

The compression ques- 
tion is dependent upon 
the character ef the ser- 
vice, but, in handling it, 
care should be taken not 
to allow it to be too 
high, especially with 
engines that are to run 
at high speeds, where 
with the motion cut 





densation from radiation, and by the walls 
of the cylinder and passages, than properly 
belonged to it. 

The point which Mr. Dixon makes of 
removing the degree of expansion from the 
control of the engine driver is the all-im- 
portant one, and, no doubt, the true secret 


of the economy which it would appear has 


resulted from compounding. 
Apparent economy is mentioned, because, 
as far as seen, all the trials of compound 
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back it is apt to choke 
the engine, and increase 
the back pressure, and 
thereby interfere with 
the useful working of 
the engine. The _ per- 
centage of clearance 
should also be considered 
in connection with the 
extent of surface which 
it exposes for condensa- 
tion. 





Two important ele- 
ments which enter as 
economical factors in 


locomotive performance, 
and which it is desired 
to mention, are: 

1st. Steam distribution 
and working. 

2d. Combustion. 

The distribution 
working of the 


and 
steam 














































































combination of all three elements, is a ques- 
tion which the near future will develop, and 
we should not lose sight of the fact that 
improved combustion is as important a con- 
sideration as that of steam distribution and 
working. 

Mr. Angus Sinclair, discussing this sub- 
ject, said: 

‘The portion of Mr. Dixon’s paper relat- 
ing to cylinder compression in locomotives, 
deals with a subject about which consider- 
able misapprehension exists. When an 
engineer first examines an indicator diagram 
taken from a locomotive running fast and 
cutting off short, he is almost invariably 
inspired with an ambition to distinguish 
himself by reforming the locomotive. If he 
is so placed that the aspirations of theory are 
unchilled by the demonstrations of experi- 
ence, he will lose no opportunity to deride 
the ignorance of the railway engineers who 
persist in using an engine that produces 
such a reprehensible card. If the would-be 
reformer gets the opportunity to arrange the 
valve motion of a locomotive to accord with 
his idea of the eternal fitness of that 
mechanism, the engine will invariably use 
more coal in doing certain work than one 
equipped with the much-maligned link mo- 
tion. 

‘*Most of those who are struggling to im- 
prove the distribution of steam in locomo- 
tive cylinders are laboring to popularize a 
delusion. Because certain phenomena would 
imply very bad practice in 
a stationary engine, they 
argue that their occur- 
rence in a locomotive must 
prove the performance of 
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pressure, the steam line will drop so sudden- 
ly that the engine can do very liitle work 
when the piston speed is close to 1,000 feet 
per minute. Increasing the size of the card 
by reducing the compression is a plausible 
theory, but in practice at very high speed it 
leaves the main rod to drag the piston 
away from the end of the cylinder. 

“The men best able to judge as to what is 
required to make a locomotive work success- 
fully have decided that high compression is 
necessary. In many instances, however, 
compression is carried to excess, even for the 
requirements of a high-speed locomotive. In 
such cases loss of efficiency and of economy 
result. 

‘‘Tecan scarcely agree with Mr. Dixon’s 
views on steam jacketing. It is by no means 
certain that steam jacketing has proved suc- 
cessful on any high-speed engine, and there 
are peculiar difficulties encountered in mak- 
ing such a device work properly on a loco- 
motive. The application of a steam jacket 
by Mr. Borodin, referred to in the paper, 
proved nothing. The locomotive was experi- 
mented with in a shed, with small power, 
and running at uniform speed. These con- 
ditions are very different from the ordinary 
work of a locomotive. Few engineers 
would allow themselves to be influenced by 
results that are not obtained in road service. 
I have known of several very careful ex- 
periments, which were made to ascertain the 

value of steam jacketing the cylinders of lo- 
comotives, and in every instance the jacket 
was decided to be of no value. 

‘LT agree with Mr. Dixon that it is hard to 
understand how condensation can take place 
to any hurtful extent when engines with 
well - protected cylinders 
are running at high speeds. 
I feel compelled, however, 
to admit that such 
densation does take place, 
and to a much greater 
extent than seven per cent. 
of the steam admitted to 
the cylinders, even though, 


con- 


like Mr. Dixon, I have 
failed to detect in high- 





speed cards any trace of 
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has been brought out prominently recently, 
in the trials and discussions of the applica- 


tion of compounding to locomotives, claiming 


thereby economy on the ground of a decrease 
in condensation arising from the less expan- 


sion of the steam in each of the two cyl- 


inders, although, when the high and low- 
pressure expansions of the compound are 


combined, a higher degree is obtained than 


with a single cylinder. It is simply a case 


of one and one make two, and the percentage 
of condensation 


is dependent, not upon 
the number of cylinders used in the expan- 
sion, but the degree to which the steam 
is expanded, together with that of the 
amount of surface of contact, from which 
increased radiation will result. That this is 
greater in compounding is self-evident, but 
that apparent economy is found in expand- 
ing in two or more cylinders instead of one, 
would go to show the loss which has hereto- 
fore been attributed to the much talked of 


‘* condensation and re-evaporation,” has been 
This, too, in addition to the 
intermediate 


loss which must arise when 


ONE HUNDRED AND Firry Ton REFRIGERATING MACHINE.—FIG. 3. 


locomotives have had other influencing 


sauses that would themselves produce a re- 


} not parallel. 


duction in the coal consumption were they 


incorporated in the single cylinder engine. 
Special reference is made to the increased 
boiler pressure, which influences so much 
the economy of engine running. To deter- 
mine the true efficiency of double against 
single expansion, the design of the boiler 
and the pressure carried, as well as all the 
other details of the construction, as near 
as could be, should be the same in both 
No element of a machine can be 
tested in any other way. 

As regards coal consumption, it is only 
necessary to call attention 
extended generally 
used in locomotives, to convey some idea of 
the immense amount of rich combustible 
which is collected 
thrown away ata tigure below the original 
cost of the coal. A reduction in its con- 
sumption, whether resulting in higher press- 


cases, 


smoke-boxes, now so 


material 





SEE PaGkE 1. 


The cases are 
The locomotive of to-day is a 
machine developed by a tentative process to 
meet the requirements of peculiarly severe 
and varying service. 


the engine to be defective. 


The proportions of 


|eylinders and their passages do not vary 


materially among the locomotives of different 
railroads, or of different countries, and the 
proportions are undoubtedly those that pro- 
duce the most satisfactory results in the per 
formance of work. In no_ instance of 


general practice has it been found desirable 


to the so-called | 


there to be! 


ure, compounding, or the use of some form | 


of the so-called vacuum exhaust pipes, or a 


to make the proportions of steam ports ap- 
proximate to the sizes considered necessary 
with good stationary engines. When this 
important feature is so differently propor- 
tioned in the two kinds of engines, how can 
reasonable men expect that the distribution 
of steam will be nearly alike? 

‘The comparatively small ports, and the 
restricted opening at short points of cut-off, 
make a high compression line absolutely 
necessary to enable a locomotive to perform 
fairly heavy work at high speed. If the 
compression does not reach close to boiler 


condensation or re-evaporation. ‘There is so 
what calls ‘ initial 
in the cylinders of high-speed 
locomotives that 


much of Hemenway 
expansion’ 
it is impossible to judge 
how much of the drop is due to condensa 
tion or to wire-drawing. Nozzles and con 
tracted steam passages exert so much influ 
ence onthe exhaust end of the card that it is 
practically impossible to detect the signs of 
re-evaporation. 

‘Even though that view is taken by sucha 
high authority as Sir Frederick Bramwell, I 
attach very little importance to the assertion 
that a vital element in making the compound 
locomotive a success is the tergiversation of 
the ignorant engine driver who refuses to 
If the com 
pound locomotives prove successful enough 
to make that form of engine the railway 
motive power of the future, that consum- 
mation will be produced by the same causes 
which made stationary com- 
pound engines popular with steam users, viz. : 


work the steam expansively. 


marine and 


the capability of using the steam to greater 
advantage.” 
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Mr. L. 8. Randolph said: 

“In regard to the efficiency of the locomo- 
tive, the question has been and is now not so 
much what is the efficiency of the locomo- 
tive, but what is her power? Not so much 
how many foot-pounds of energy it will 
develop per 100 pounds of combustible, but 
how many cars it will haul and make sched- 
ule time. 

“It would seem from present information 
on this subject that the above view of the 
case is the correct one, for, within certain 
limits, the efficiency of the railroad as a ma- 
chine for transportation is of more import- 
ance than the efficiency of the locomotive, 
and, in fact, the latter obtains its value only 
from its effect on the former. 

‘‘The tests of the efficiency 
tive, as usually made, are not only exceed- 
ingly difficult, but not very reliable. The 
varying factors of grades, curves and speed, 
together with the comparatively short time it 
is possible to give to the tests (not more than 
five or eight hours at the most), make it im- 
possible to get the accuracy and reliability 
that the subject demands. Not until we 
take a leaf from marine engineering, and 
make, asit were, ‘dock trials’ of a locomotive, 
will we get the accuracy and reliability that 
we should. 

‘‘With the locomotive blocked up, a pil- 
low block substituted for the driving-box, 
and a Prony brake to measure the power 
developed, we should be able to get with 
accuracy the efliciency of the locomotive 
under varying conditions of load, speed, 
etc., other conditions being kept uniform. 
Knowing these points accurately we could 
determine how much was gained or lost by 
overloading or underloading an engine, as 
well as the effect of varying dimensions.” 

Mr. Webber thought that the locomotive 
was a much maligned machine, and that, 
considering the circumstances under which it 
was required to work, the charge that it was 
wasteful and _ inefficient was unfounded, and 
that, on the contrary, it was a very efficient 
machine. He called attention to the fact 
that it had to do its work without such 
a foundation as is considered necessary for 
the engines with which its efficiency is com- 
pared, and works in dust and dirt of all 
kinds. He thought it would be a good idea 
to test the engineer and fireman more and 
the locomotive less, and also that builders 
should pay more attention to the reverse 
lever, and make it so that it could be more 
closely adjusted to the running conditions. 
The paper was further discussed by Messrs. 
Strong, Barnes, Wright, and Prof. Wood. 

The paper by Mr. Willis E. Hall, Working 
of Railroads by Electricity, which we have 
published in a former issue, brought out an 
animated discussion. The first to take part 
being the president, Oberlin Smith, who 
said in substance that there was an engineer- 
ing monster knewn as the electric locomo- 
tive. He thought that the idea of an electric 
locomotive should be entirely abandoned, so 
far as a heavy motor separate from the cars 
is concerned, and the power applied to each 
axle or a portion of the axles on each car, 
thereby much reducing the weight on 
bridges and other structures, as well as the 
track, and also the dead weight to be moved. 

Mr. F. A. Scheffler gave figures 
bearing on the comparative cost of building 
and operating electric and ordinary roads. 
Assuming that it would be necessary to have 
stations at not more than 30 miles apart, and 
each station would have to be equipped with 
engines, boilers, dynamos and other ma- 
chinery for the development of 860 horse- 
power, he estimated the cost of each such 
station at a total of $37,000, the largest items 
in this estimate being $10,000 for engine, 
and $12,000 for the generating dynamo, This 
is without an auxiliary plant to be used 
in case of failure of the first, which would 
almost double the cost. For operating ex- 
penses of the station, including depreciation, 
interest, wages, etc., he estimated that 
$8,355 would be required per year, not 
including the cost of coal, which, assuming 
that the total power of the plant would be 
required one half the time, and one-quarter 


of a locomo- 


some 


the power the balance, would cost $8,322, 


at 8 Ibs. per horse-power hour, and $3 








per ton. This, added to the other operating 
expenses, would give for the total $16,677. 
The cost of the line working at a pressure of 
2,000 volts, and carrying 112 amperes, would 
be $20,250, the interest on which would be, 
at 6 per cent., $1,215. In this estimate it is 
considered that copper wires would be re- 
quired, equal to one square inch in diameter, 
and that two lines of this would be necessary, 
because with this voltage it would not be 
practicable to use the rails for the return 
This would make the weight of 
copper required for the 30 mile section, 
476,784 lbs., which, at present prices, would 
cost $162,206, the interest on which would 
be $9,726. The necessary poles, cost of 
erection, etc., make up the amount given. 
Considering that the operating expenses 
of the motor and of a steam locomotive 
would be about the same, and making allow- 
ance for the difference in coal consumption, 
the difference in favor of the latter as com- 
pared with the cost of the electrical plant, 
would be $12,475 per year. The total cost 
of line and plant would be $219,356, which 
would buy about 20 new locomotives. Mr. 
Scheffler closed with the statement that, if 
steam transit would be permitted in our 
cities, the electric railroad business would 
not stand any kind of a chance for competi- 
tion. 

At the conclusion of the paper there was 
considerable applause, indicating that there 
was a considerable number of the members 
present who rather enjoyed such a presenta- 
tion of the superiority of steam locomotion, 
and this applause was evidently in the minds 
of some of the members who discussed the 
question subsequenily, one of them referring 
to the evident sentiment in favor of the steam 
locomotive, and another declaring that the 
members of the society could not afford 
to allow prejudice to influence them in 
this matter; that the electric railroad was 
bound to come with or without them, and it 
would be better that it should come with 
them. Several of the members took excep- 
tions to some of the estimates of Mr. Schefiler, 
one of them declaring that, when the railroads 
went into the electric propulsion, they would 
not buy their motors at the present prices, 
but would build them at a cost of about 
$2,000, instead of paying $12,000—Mr. 
Scheffler’s estimate of cost—and it was made 
evident that the electric motor had _ its 
friends among the members present. The 
prevailing opinion seemed to be that it 
would be to the advantage of all concerned 
if there could be a more general combination 
of good mechanical and good electrical en- 
gineering, avd that much better electrical 
machinery generally would result from it. 


circuit. 





The rain which prevented the drive that 
was to have taken place the afternoon of 
Wednesday, the 14th, gave the members, and 
especially the newspaper men, an opportunity 
of seeing that there might be such a thing as 
too much reading of papers and discussion in 
asingle day. It is safe to say that hardly 
any one who attended all three sessions of 
the day, and paid close attention to the pro- 
ceedings, regretted to see the day’s work 
brought to a The presentation of 
eighteen papers, and their discussion, besides 
a business session, with its reports of com- 
mittees, tellers of election, etc., proved to be 
about all that any one seemed to desire, 


close. 


Thursday was entirely given up to pleas- 
ure by most of the members, and almost if 
not quite as much of it was crowded into the 
day and evening as there was of work in the 
preceding day. Six car-loads of members 
and their friends left the city at 9 o’clock for 
Hamilton, where they arrived about 10, and, 
taking possession of the Niles Tool Works, 
spent the balance of the forenoon in looking 
about and inspecting the many interesting 
things to be found there. Those who had 
not seen the works recently were of course 
much surprised at the proportions to which 
the plant had grown, employing as it now 
does nearly 1,000 men. It is evident that the 
buildings, extensive as they are, are consid- 
erably crowded, and the plans are completed 
for further enlargements, when the works 
will comprise a lathe-room 46x400 feet, a 





lathe and planer-room the same size, four 
erecting floors each 400 feet long and 50, 42, 
37 and 36 feet wide; foundry floors 120x45, 
120x42, 300x35, and 225x60 feet. This in- 
cludes the ground floors only, a good portion 
of the buildings being two stories in height, 
and accommodating the lighter machine 
work, pattern shops, drafting-rooms, etc. 

Some very heavy tools were noticed on the 
floor in process of construction, among others 
a planer and a slotting machine for the Mid- 
vale Steel Works, the former weighing about 
120 tons, the latter 70 with 48” stroke. The 
planer will handle work eight feet high and 
wide, and among the other notable features 
has the platen gibbed to the bed, the weight 
resting upon very broad flat surfaces, and 
the platen being guided by dovetailed slides 
provided on one side with an adjustable zib— 
simply a reproduction on a mammoth scale 
of the cross-feed slide found on engine lathes. 
In both the flat and the angular surfaces 
brass rolls are provided, which run in oil 
wells, and, coming in contact with the slid- 
ing surfaces of the platen, provide for thor- 
ough lubrication. It is noticeable that the 
practice of the Niles Works sustains Mr. 
Dwight Slates’ opinion on the value of cast- 
iron journals running in cast-iron boxes, 
mentioned some time ago in our columns, 
many of the spindles in their heaviest tools 
being made of cast-iron lapped and scraped 
to a fit. ‘This has now been the practice 
there for a sufficient length of time to give 
ample evidence that itis entirely satisfactory. 

Most of those interested in mechanical 
mavters probably felt that two hours were 
scarcely sufficient for the inspection of such 
a plant, but the afternoon had been assigned 
fora different purpose, and so, promptly at 
noon, the visitors were called toge:her by the 
music of a band, and by the whisding of the 
locomotive of the train which was to take 
them to a beautiful island about four miles 
distant, where were provided, by the courtesy 
of the Niles Works, all things necessary to a 
thorough enjoyment of the occasion, includ- 
ing a most bountiful and elegant lunch 
served in a pavilion open to the air, which 
was tempered to precisely the right degree. 
An orchestra furnished an appropriate ac- 
companiment to the gastronomic operations, 
which, when completed, were followed by 
the usual speech-making, by Mr. Alexander 
Gordon, president of the Niles Tool Works, 
President Smith and Mr. Woodbury. Danc- 
ing, rowing and social intercourse filled up 
the rest of the time until long after the hour 
announced for the return to the city. On 
the way back a stop was made at Ivorydale 
long enough to inspect the works of Proctor 
& Gamble, which is claimed to be the largest 
and finest plant devoted to the making of 
soap in the world. The members, of course, 
saw much to interest them here, and enough 
soap to run several hotly contested political 
campaigns, 

The much-talked-of Strong engine was 
used to draw this train, and, of course, was 
an object of considerable interest to many of 
the excursionists, especially those interested 
in railroad operating or locomotive building, 
by most of whom she was critically exam- 
ined at some time during the trip. 

The reception at the Art Museum in the 
evening was, of course, a very elegant and 
thoroughly enjoyable affair, being declared 
by the Cincinnati papers to have been one 
of the greatest social successes ever held 
there. Cincinnati's most prominent citizens 
were fully represented, and there was a most 
flattering address of welcome by Mr. A. T. 
Goshorn, which was responded to by Mr. 
Woodbury. 


The drive about the city, which was to 
have taken place Wednesday afternoon, but 
was postponed on account of the rain to Fri- 
day afternoon, proved a very pleasant affair, 
and was participated in by almost the en- 
tire party. They first took the cars at the 
Little Miami station, and were taken out 
over the Louisville & Nashville bridge 
across the Ohio te the Chesapeake & Ohio 
Railroad, and, passing through Newport and 
Covington, recrossed the river by the great 
C. & O. bridge to the city, where they land- 


ed at a different station, and, taking car-: 








riages, proceeded on a tour of the suburbs 
and hill-tops which surround the city and 
form one of its most attractive features. 


Those of the members who could arrange 
to do so staid over in the city in order to 
visit the Addystone Pipe Works, where they 
saw what is probably the largest and most 
complete plant for the production of cast- 
iron pipe in existence. A special invitation 
was sent in by the proprietors to visit the 
works, and a train was placed at their dis- 
posal for the purpose, an elegant lunch 
being provided at the works. 


While it is generally recognized that it 
would bea difficult matter to so medify or 
enforce the rules limiting the time allowed 
for the presentation of papers and for their 
discussion, the opinion seemed quite general 
that some improvement in their practical 
working would be very desirable if it could 
be effected. Not every one has acquired 
the valuable faculty of putting his ideas in 
the fewest possible words, nor of sticking 
closely to the subject under discussion. A 
good many ideas can be expressed in five 
minutes’ time by one thoroughly conversant 
with the subject upon which he talks, and 
while there are many occasions when it is 
felt that more time can very profitably be 
given, it would probably be better, upon 
the whole, if the rule were strictly enforced, 
giving all who desire an opportunity to 
talk, and then allowing untinished discus- 
sions to be resumed at the end of the ses- 
sion, should time remain after the pro- 
gramme is gone through with. And the 
practice of one member who has not spoken, 
and probably does not intend to speak on 
the subject, giving up what he is pleased 
to call his time to the member on the floor 
in order that he may go on, is only begging 
the question, and while it is of advantage oc- 
casionally it probably works disadvantage- 
ously upon the whole. 


There was a very general feeling of regret 
that Secretary: Hutton was prevented from 
attending by sickness in his family, but for- 
tune favored the society so far as the selec- 
tion of a substitute was concerned, and no 
resolution of thanks came nearer expressing 
the sentiments of the members than that 
which was called out by the efficient man- 
ner in which Mr. Woodbury, at short notice, 
and with little or no preparation, discharged 
the difficult duties of the position. 


The trip of the Eastern members over the 
Pennsylvania Railroad, in the special train of 
vestibuled cars, was a thoroughly enjoyable 
one, and it was regretted that not enough of 
them could go back at one time to secure the 
same accommodations on the return trip, 
though all were, of course, made comfortable. 

Though not yet definitely determined, it 
seems very probable that the next meeting 
will be held at Richmond, Va. An invita- 
tion was received to meet there, and the gen- 
eral sentiment of the members seemed to be 
decidedly in favor of its acceptance. 

——_~-qp>e—___ 


A subscriber to the Telephone Exchange 
asked to be placed in communication with 
his medical mau. Subscriber—‘‘ My wife 
complains of a severe pain at the back of 
her neck, and occasional nausea.” 
‘“‘She must have malaria.” Subscriber— 
‘*What’s best to be done?” At this moment 
the clerk at the central station alters the 
switch by mistake, and the unlucky husband 
receives the reply of a mechanical engineer 
in answer to inquiries of a mill owner. En- 
gineer—‘‘I believe the inside is lined with 
excoriations to a considerable thickness. Let 
her cool during the night, and in the morn- 
ing, before firing up, take a hammer and 
pound her vigorously. Then get a garden 
hose with strong pressure from the main and 
let it play freely on the part affected.” To 
his great surprise the doctor never saw his 
client again.— Electric Age. 


Doctor— 
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There are 254 registered trade unions in 
England and Wales, with a membership of 
about 350,000. 
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Horizontal Boring Machine. 


On this page we give an illustration of a 
boring machine recently brought out by 
Nicholson & Waterman, Providence, R. I. 

So far asits principle of operation is con- 
cerned, it is the same as the lathe, and may 
be used with any kind of boring bar that 
may be preferred, either with a fixed cutter 
or with a sliding head, one advantage of the 
former being that it remains always at the 
same distance from the points of support, 
and the deflection of the bar there- 
fore remains more nearly constant 
during the boring. The advantages 
of the machine over the lathe for 
such work are that the spindles are 
adjusiable vertically together, thus 
avoiding the necessity for ‘‘ blocking 


up” on the carriage, and at the 
same time securing the greatest 


possible rigidity for the particular 
job in hand; and an adjustable plat- 
en on the carriage, by which the 
work may be moved forward or 
back relative to the bar after being 
fastened to the platen. 

Thus work can be secured in 
place with the necessity only for 
getting the central line of the bore 
in line with the travel of the car- 
riage, the lateral and vertical adjust- 
ments needed being made _ after- 
wards, 

Motion is imparted to the carriage 
in the same manner as in the ordinary | 
engine lathe, provision being made for keep- | 
ing the gears in proper relation to each | 
other when the spindles are moved up or| 
down. This vertical movement of the spin- | 
dles takes place simultaneously, an adjust- | 
ment being provided for correcting any 
error which may arise from wear, and restor- 
ing them to accurate alignment. The spindle 
is triple-geared, and all adjustable or mov- 
able parts of the machine can be securely 
clamped in place after adjustments are 
made. 

For boring small cylinders, pillow blocks, 
frames of machines, etc., the machine will be 
found valuable. 

—-—_- ~ > 


Heating Furnaces. 


NICHOLSON, STEELTON, PA. 


By D. &. 





(A Paper Presented at the Cincinnati Meeting of Me- 
chanical Engineers.) 

A Siemens furnace will probably call for 
less repairs than any other kind of a rever- 
beratory furnace. The gas and air, coming 
up separate ports, do not unite until they 
have reached the hearth, where they come in 
contact with the metal to be heated. By the 
time the flame reaches the outgoing ports, it 
is pretty well spent, and does very little more 
injury to the brickwork than the incoming 
gas and air. The bricks are not subjected 
to the cutting action of flames as they are in 
a coal furnace. 

The heated regenerators give the gas and 
air an upward tendency. This makes an out- 
ward pressure when the chimney damper is 
partially closed, It is necessary to work the 
furnace with an outward pressure when it is 
charged, close up to the door, to fill the fur- 
nace with flame and keep the cold air from 
drawing in at the doors, or when the charge 
on the hearth of the furnace is up to the re- 
quired heat, and the drawing of it is delayed 
for a short time. | 

In the Smith furnace the regenerators are 
The check- 
ers are entirely open at the top, and on a 
level with the bridge of the furnace, which is 
at the same time one wall of the gas cham- 
ber. This furnace is generally used for quick 


built in the ends of the furnace. 


heating. Its advantages are: the cheapness, 
the ease with which the 
taken out and cleaned, and the bottoms of 
the gas and air conduits and the checker 
chambers are so little below the surface that 


checkers can be 


they are not likely to become choked by and care there is no trouble in maintaining : 


water in low ground. Possibly the gas will 
not come in the furnace with as much press- 
ure as inan ordinary Siemens furnace, unless 
the gas pipe from the top of the gas-producer 


stack 


is correspondingly 











of the furnace must have plenty of attention, 
especially when the stuff is charged by a me 
chanical device. 
tom soon tears it away. 


clean, hard bottom, gradually sloping § to- 
wards a tap-hole at the back of the furnace, 
midway from the end, 
help to the heating, makes charging and 


purer when it has a long way to travel from 
the producer to the furnace, the soot has a 
chance to deposit on its way, but the expan- 
sion and contraction of a long overhead tube 
must also be considered and provided for. 
The gas checkers often become clogged with 
this soot. The best way of cleaning them is 
through spontaneous combustion, which is 
brought about by shutting off the gas entire- 
ly from the furnace, placing the reversing 
valves on the center, and opening the stack 
damper, and at the same time a door of the 
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maintained with a slope towards one tapping- 
hole easier than to two or even three. A 
high place on the hearth can be cut down by 
putting some fine coal on it; the ash of the 
coal combines with and fluxes the silica of 
the sand. 

The process of ‘burning down” a high 
bottom is injurious to the furnace, since it is 
necessary to raise it to such a high tempera- 
ture that the bricks in the roof drip. 

A sand with too much clay in it is liable to 
cling to a piece of steel all through the rolls, 





HORIZONTAL BoRING MACHINE. 


furnace. There will then be a free passage 
of air from both ends of the hearth down 
through the checkers. A small amount of 
reddish matter will be left asa product of the 
combustion. When a gas, made of vaporized 
oil and steam, is used as the fuel, it comes 
into the checkers with such force that it will 
find its way through a choked 
checker-work, when coal gas, with its gentle 
pressure, will not. 

The hearth of a furnace is not of equal 
temperature over all its surface. There are 


mass of 


different reasons for this: the design of the | 


bridge, the arch in the roof tending to draw 


the bulk of the fire through the middle of | 


the furnace, and the cold air at the doors 
chills off the front. If the piece of metal 
reaches all the way across the furnace, and 
the gas and air enter side by side or mix be- 


Crown 


and show in yellow streaks on the finished 
bar. 

When the cinder sinks into the blow-holes 
und unevenness of the = steel, and then is 
lengthened into streaks in the working of it, 
the finished stuff is termed snaked. These 
;snakes show to the prejudice of the steel 
when it is highly polished, as, for instance, in 
A seam is where the metal 
|is actually parted; it called 
A low carbon steel stands nearly 
as much heat as iron. 


various weapons. 
is generally 
“piping.” 


In heating high car 
bon steel the metal must be very gradually 
| brought up toa heat sufliciently high for 
working it. To charge cold steel of high 
|earbon into a warm furnace is disastrous to 
'the metal, particularly when the steel is 
| frosty. It isan easy matter to build a wood 
| fire around the steel, and warm it throughout 
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IEATING 


To do good and careful heating, the bottom 


The scraping over the bot- 
With good fire-sand 


This, besides being a 





FURNACES. 


fore coming over the bridge, there is very little , to at least 200° or 800° before charging. This 
difficulty in putting an even heat on the! will mitigate the strain on the inside when 
piece from end to end. 


the outside begins to expand with the heat of 
the furnace. 

A very fine steel, not too high in carbon, 
will scale off in sheets, while the seale from 
a high-carbon steel will break up into fine 
powder as it comes off. This can be more 
readily seen under the hammer than at the 
rolls, where there is generally so much water, 
Gas which contains steam oxidizes the steel 
and makes a good deal heavier scale than 


other gases, ordinarily from 1.25 to 2 per 


higher. Gas is| drawing easy. The bottom can be made and | cent. on ingots charged hot, 











Furnace crowns have been built on a great 
many different plans, but, after all, the one 
that gives the most satisfaction is a roof that 
dips about five degrees at each end for one- 
quarter the whole distance, and then straight 
across, With the necessary arch sideways for 
support (Fig. 157); or even a s.raight roof, 
with the necessary arch. A very rough 
crown obstructs the draught across the fur- 
nace; the unevennesses create eddies. 

The height of the crown above the hearth 
depends somewhat on the size of the pieces 
to be heated, and, for cold metal 
generally, four or five times the 
When the 
re-heated, it is not 


thickness of the pieces. 
metal is only 
necessary to have the roof so high. 
By exposing a piece of steel to 
too high a temperature in the fur- 
nace, a crystalline structure is in 
duced, which renders the metal unfit 
for further hammering or rolling. 
The evil effect of this overheating 
is, partially at least, remedied by 
lowering the temperature to a point 
below that at which it is generally 
worked, and gradually bringing it 
This 


is attained by various devices, the 


up again to the right degree. 


most common of which is to pass a 
highly over the 
hearth. 


reducing — flame 
When the 


heated or burnt to a greater degree, 


steel is over- 


the burnt part is covered with a flat 

piece of wood, or some sand, a short 
time before drawing ; and sometimes coke or 
Charcoal dust is spread over the bottom of the 
furnace, and the overheated parts turned into 
it. Besides bringing about a lower tempera- 
ture, all these methods shield the metal from 
oxidation. It is possible to restore steel and 
iron almost to what they were before being 
overheated, by working the piecea great deal. 
At its best, however, the metal is treacherous, 
and on any account it 
where much depends on its strength. 


should not be used 


The top and sharp corners on the top side 
of a piece of steel are the only parts liable to 
The bottom of the fur- 
nace being in contact with the under side of 


become overheated. 


the piece, keeps it lower in temperature than 
the sides and top, so much so that it is neces- 
sary to turn the piece, that the under side 
may be ontop a short while before drawing, 
in order that it may have an even heat. For 
these reasons, pieces of steel, at the stages in 
their working where they have to be re-heat 
ed, should be left in such a shape as to favor 
these things. The round corners on ingots, 
and the fillets in the grooves of blooming 
rolls, are in favor of both the heating and 
A very large slab cannot be turned 
on the hearth in any convenient manner, In 


turning. 


this case one end is propped up with a fire- 
brick, to give the flames a chance to sweep 
under it, 

In a coal furnace for heating iron or mild 
steel the hearth has a gradual slope from the 
bridge to the velvetry, which is the hottest 
part of the furnace, and is tapped at the base 
of the chimney, giving advantage of all the 
bottom. For working steel the bottom is 
sloped toward a tapping-hole at the back, 
near the velvetry. The furnace is not worked 
hot enough to be tapped at the flue. 

Various plans are put into practice to aid 
in burning the smoke and gases driven off a 
green tire. These are, however, generally 
abandoned after awhile, and the furnace is 
worked with simply a fire-box and forced 
draught, or a combination of natural and 
forced draught. Inintroducing these schemes 
for burning the gases, very often the advan 
tages from them are over-estimated, and the 
Coal fur- 
naces are now built when it is not considered 
worth while to go to the expense of building 
They are convenient at a 
hammer where a high heat is wanted for a 
short time; but, generally speaking, they 
have had their day. A coal furnace will not 
compare with a gas furnace, where an almost 


grate surface is made too small, 


gas producers. 


even temperature is held from week to week, 
especially when it only required to bring 
metal which is already warm up to a ham- 
mering or rolling heat. 

Explosions are prevented, in starting up a 
gas furnace, by building a fire on the hearth 
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to heat the regenerators, and surely ignite the 
gas as soonas it flows out of the port and 
mixes with the air. The principal virtue of 
the heated regenerators is the creating of a 
draught. The chambers are filled with the 
gases from the combustion of the fuel on the 
hearth and air if an excess has been passing 
over, so that, when the gas is let on, the 
heated chamber causes it to ascend so rapidly 
that there is very little danger of its forming 
an explosive mixture with whatever air there 
may have been inthe chamber. By intro- 
ducing little trap-doors at each end of the 
gas valve-box, cold air may be admitted, 
with the outgoing current, to cool the gas 
valve. This checks the draught through the 
gas checkers to a certain extent, and sends an 
extra amount through the air. These ar- 
rangements are used in melting furnaces, and 
will hardly be found necessary in heating 
furnaces. Natural gas is not passed through 
regenerators, but introduced at the end of 
the furnace. There is no danger in turning 
it on when there is a fire on the hearth. 
Vertical or pit furnaces are only used to re- 
heat ingots brought to them soon after being 
cast. These furnaces save labor in charging 
and drawing, but they are not equal to hori- 
zontal furnaces for heating an ingot evenly. 
The greatest stumbling-block to be contended 
with in their working is the getting rid of the 
cinder, especially when low carbon steel is 
being heated. This is attempted in two 
ways—one in tapping through the bottom at 
the center of each compartment, and the 
other in sloping the bottom of all the com- 
partments towards one end, where there is a 
tap-hole, the same as in an ordinary furnace. 
Itisa difficult matter to keep this gradual 
slant, on account of the tendency of the bot- 
tom to pile up under the partitions that di- 
vide the furnace into compartments. Tap- 
ping through the bottom is the safest and 
best way of these two, if the tap-hole could 
be easily opened and closed. This draining 
off of the cinder is a most serious matter, as 
it so easily cuts its way down under the ports 


to the crown of the nearest regenerator 
chamber. Altogether the best design seems 


to be a pit with only one partition and a tap- 
hole at each end of the hearth (Fig. 158), with 
the regenerator chambers removed a safe dis- 
tance from the bottom of the furnace.  Al- 
though the ports are generally only a few 
inches above the bottom, and a sharp flame is 
liable to burn the butt-end of the ingot, there 
is no advantage in raising the ports. In fact, 
they do not heat so well when the ports are 
raised much above the bottom. These fur- 
naces require, from different causes, a good 
deal of repair. Considering this and the dis- 
advantage of having everything under- 
ground, it is a question whether they are 
more economical than horizontal furnaces. 
It might be added that it is possible to heat 
cold ingots in these pits, but it is not at all 
profitable. 
Soaking pits, of course, require no fuel, 
_ and the ingot is handled with more speed 
and ease than even in the pit furnaces, on ac- 
count of only one ingot being put in a pit. 
In a soaking pit the ingot must be charged 
very soon after it is cast, so that there will be 
heat over and above what is necessary to 
give a uniform heat to the ingot, to furnish 
heat for that which is lost from the sides of 
the pit. Itis possible to charge the ingots 
too soon after being cast; for instance, where 
they can be swung around and put inthe 
soaking pits by the same crane that lifts 
them from the casting pit. When the besse- 
mer is running very fast, there would hardly 
be room enough to let the moulds and ingots 
stand in the pit until the time that the ingots 
would be fit to charge. This can be avoided 
by casting in moulds mounted on a truck, 
and then taking the whole affair away from 
the bessemer to the soaking pits, within a 
reasonable distance (50 to 75 yards). While 
keeping the ingot on its end from the time it 
is cast till the time it is put on the table to 
be rolled, throws all the advantages on the 
side of the ingot, in cooling down from the 
liquid to the solid state, on the inside. By 


the nature of the case, the stuff is not likely 
to roll so well from a soaking pit as that 
which is heated in a furnace with fuel sup- 
plied to it. 


The inside is bound to be softer 


than the outside, and more yielding, and 
throws more strain on the outside, while 
being hammered or rolled, than is its share. 
The strain on the outside is not backed up 
by resistance on the inside, and so a weak 
place will give way to the strain, and crack. 
While in a furnace the outside is more likely 
to be aseven as the inside, or even hotter, 
since the heat comes from the outside as well 
as the inside. In ordinary running at least 
90 per cent. of the ingots from the bessemer 
could be cared for by soaking pits. This is 
a considerable saving of fuel, labor, first cost, 
and practically no repairs. 
eee Se 
LETTERS FROM PRACTICAL MEN, 
Making Rolls, 

Editor American Machinist : 

The cause of rolls being dirty and imper- 
fect is due in a great measure to the manner 














of gating. The gate should be made so the 
metal will enter the mould with a whirl; 
then the dirt will be forced toward the cen- 
ter, leaving the metal at the face of the roll 
clean. This is the result of my experience, 
which has been considerable. 

The accompanying sketch will explain 
what I mean. Wo. Sruarr. 

Electric Welding in England, 
Editor American Machinist ; 

A few days ago, having a spare hour, and 
hearipg there was on view an electric weld- 
ing plant in London, I betook myself there, 
and feel impelled to tell something of what 
I saw. The place where this remarkable 
machinery is on view isin Fanshawe street, 
Hoxton N., and, on arriving there, I found 
in charge Mr. Fish, an American engineer, 
who kindly carried out several operations 
for our benefit. 

The apparatus on view comprises two ma- 
chines for heating up the articles to be weld- 
ed, and a pair of dynamos, one large—the 
Thomson welding dynamo, and one small, 
this latter being the separate exciter of the 
large machine. 

The large machine is driven by a link-belt 
from a portable engine, and the small ma- 
chine is driven off the spindle of the large 
one. 

The welding machine itself consists essen- 
tially of a pair of heavy copper clamps of 
large section, forming the terminals of the 
large dynamo. These clamps are capable of 
being pressed toward each other. Above, 
at a height of two feet or thereabouts, is 
what electricians term a choking coil, a 
device for varying the amount of the high- 
current from the dynamo, which 
shall be converted into low-tension quantity 
current to pass. It consists of a specially 
arranged half-ring coil of wire, with suitable 
cut-out device, and is actuated by asimple 
lever, almost like the throttle lever of an 
English locomotive. This handle does all 
that is needed in regulating the heat of weld- 
ing. 

When a piece has to be welded, as, for 
instance, a pair of one-inch bars; each bar is 
clamped in one of the clamps and screwed 
fast by the hand-wheel, by which it can be 


tension 





instantly released. 
The ends to be welded are, of course, first 
cleaned up, and the clamps are approached 











, : | 
until the bar ends are in contact; the cur- 
rent is then let on and the bar ends begin to | 


glow, and, as welding heat approaches, they 


are pressed more and more closely together, | 


and the line of junction lightly hammered 
by a small hammer. When full welding 
heat has been attained, the bar ends present 
something the appearance of Fig. 1, but not 
so much set up as this shows them. The 
weld is then perfect, and, the bars being 
released, the current being stopped, the 
weld is swaged down in the ordinary way on 
the anvil. Mr. Fish welded for me two 
pieces of so-called ‘‘ unweldable tool steel,” 
using simply powdered borax as a flux, and 
securing a weld which bore to have the steel 
bent double in the vise with the weld at the 
point of most severe bending. 

To show the capacity of the process, a 
piece of hydraulic tubing was welded up. 
The parts to be united were formed as shown 
in section in Fig. 2. The weld was perfect, 
and full bore of the tube was preserved. 
Copper and aluminium wires were welded 
up, and there seemed no limit to the applica- 
tions for at least plain, straight work, such 
as joining on new ends to old boiler tubes, 
welding hard steel to iron, or inferior steel 
for special tools, and one piece of work done 
in my presence was the welding up of a 
ring. It was rather curious that the electricity 
would pass by the way of the ends to be 
welded rather than go around the ring, but 
so it was in this case of a ring about eight 
inches diameter. Chain links can be welded 
by this process. 
welded of halves, as in Fig. 3, both welds 
being made simultaneously, and even cast- 
iron can be welded easily. 


Cast-iron is, of course, capable of making | 


a more perfect junction by welding than is 


wrought-iron, but then the welding heat of | 


cast-iron is. that of liquidity, and the process 
is only possible by actual fusion, or by the 
well-known foundry dodge, of ‘‘ burning.” 
In the electric process the welding of cast- 
iron takes place simply by the actual fusion 
of the surfaces in close contact, and this fu- 
sion does not extend deeply along the bars 
being welded, and so junction is effected 
without general melting. 

By means of the electric process the art of 


welding becomes decidedly a machine shop | 
job, and fairly cleanly—no smoke, no coal, | 
no bellows, no showers of flying sparks, and | 


not an enormous call for the hammer, in 
small erections especially, which weld instan- 
taneously, and, if too heavily pressed to- 
gether, appear asin Fig, 4, the pressed out 
ridge of metal being clipped off by nippers. 

nr 

lhe cost of the process must depend large- 
ly on the constant supply of work to be done, 
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Fig. 2. 

















When small they are | 


asasound process very quickly. The work 
is done before your eyes in broad daylight, 
and you can try it up yourself, and prove its 
excellence. ¥ 
A deal of modification from the plain bar 
machine will be required for adopting the 
| process to welding large wide plates, for 
boiler shells, for example, but I see no phys- 
ical reason against the welding of plates by 
| the electric process, or the welding of heads 
to bars to form bridge eye bars, connecting 
rods and similar articles, often made by add- 
ing a finished head toa straight bar. The 
process would seem to be applicable to weld- 
ing telegraph wires in the field. 
| Most curious of all was the welding of a 
solid wire cable without destroying its flexi- 
bility at the weld. Over each end of the 
cable, carefully squared off and clean, is 
| slipped a thimble or collar, and the two ends 
are then forced together just as if a solid rod 
were to be pieced. 
| The two collars unite, and the two cable 
| ends unite, but the collars do not weld, curi- 
|ous to say, to the cable, and, when com- 
plete, the collar is cut open by a chisel and 
; removed, and leaves the welded cable be- 
| neath good, and apparently quite serviceable 
| and strong, each wire seeming almost to 
| have united individually with an opposite 
|'wire. This was most instructive, and 
stamps the process as possessed of a high 
range of applicability and power, and one 
the end of which is not yet. 
W. H. Boorn. 


Grinding Clearance on Screw Tool, 
Editor American Machinist : 

To your answer, in May 15 issue, to a ques- 
tion as to the rule for grinding the proper 
clearance of tools for cutting square threads 
and worms, it would have been well to add 
that the top face of the tool should be, at 
least approximately, at right angles to the 
line bisecting the clearance angles. The top 
as well as the sides of the tool should be 
adapted to the relatively inclined movement. 
The necessity for doing this becomes most 
apparent when the thread to be cut has a 
large pitch in relation to its diameter. With- 
/out this precaution the cutting of steep 
threads is actually impossible. 

Hueco Bmaram. 

(Mr. Bilgram’s point is well taken. We 
are pleased that he has called attention to it. | 


Wants More Discussion on Tools, 
Editor American Machinist : 

In your issue of May 15, ‘‘ Tool-room’ 
gave a very interesting though brief paper 
on shop practice, and I for one want to see 
more of it. I have seen the combined drill 
and center reamer, but have thought it would 
| be difficult to keep the reamer ground to 
just the center angle, so I use the half-round 
style after the drill.. With a lathe center 
grinder in place of the tool- 
post, and compound rest at 60°, 
am sure of a true center, and 


’ 










by grinding the reamer at the 
same time am sure also that the 
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but cannot be great when a continual supply 
of work is to hand. There is no waiting 
fora heat; the welding heat is gotten up 
right inside the very heart of the bar, and 
has not to penetrate from the exterior. It is 
therefore an absolutely uniform heat 


throughout, and the work done is by so 


much the more perfect; and, leaving alone 
the question of cost, the process is sound and 


Fig. 4. 
WELDING. 


tapers agree. If Iam not mistaken, “ Jarno” 
advocates hardened centers for both spindles, 
and as I liave used them hardened several 
years, I can agree with him fully. By keep- 


}ing an extra pair in good shape (and the 


every-day pair need not be allowed to be- 
come badly worn, for it is but a few min- 
utes’ job to true them up) you can be sure 
of good work, and a spare center is often 


mechanical, and appeals to one’s perceptions! very handy to have. 
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In designing a tool-post grinder, it should 
be borne in mind that, to obtain the angles as 
indicated on a compound rest, the center of 
emery wheel spindle must be the same height 
as the lathe spindle, the well-known laws, if 
they may be so-called, of tapers, holding 
good here as in turning. 

Most readers will remember the tool-post 
grinder I described several years ago. It is 
in use yet, and doing good work, asit always 
has, and is one of the handiest and most use- 
ful adjuncts any tool makers’ lathe can have. 
This is one place where the grindstone must 
take a back seat. To the tool maker in any 
small shop there is no handier tool—for with 
it can be ground flat drills to special size, 
ground in the drill chuck so they must run 
true; and the lip can be given also so it will 
cut evenly and true; its range of usefulness 
seems to spread the longer you have it. 
Tool makers’ milling tool is very nice, but 
we don’t all have those machines, anda good 
emery wheel answers the purpose in my 
case. 

‘*A Mechanic” makes some good points, 
but on many I am more of ‘‘Jarno’s” turn 
of mind, and think universal tapers a thing 
to be desired, and his system was rational 
and practical—decimals wherever practical 
are the best. 

It is hard and probably impossible to have 
lathe centers made in one place fit other 
lathes exactly. A standard taper will help 
—but, as metal will wear from constant use, 
it seems hardly probable that the exact taper 
can be maintained year after year, even in 
the same shop. For tool lathes where work 
is measured by thousandths, a very slight 
variation in the fit of the center will be 
noticed, but ordinarily they might inter- 
change without any detrimental effect. This 
is especially true of Fox lathes, where very 
little work is done between centers, the back 
head being used for ‘‘ hook tools,” and these 
it is often desirable to interchange. Cases of 
this kind can be found in many shops, where, 
after having a few lathes of one make, they 
get in some new ones, and find the centers 
are different, necessitating new back head 
tools that won’t interchange, special shanks 
for drill chucks, etc., etc., till they wish the 
maker had stuck to the old standard, even if 
it wasn’t the Morse taper. Hope we shall 
see more from ‘‘ Tool-room,” as it is most 
welcome, and a good field for discussion. 

FreD H. Cotvin. 


’ 


Strength of Teeth, 
Editor American Machinist : 

I have been very much interested in Mr. 
Geo. B. Grant’s capital series of letters on 
gearing, and the one in your issue of May 
15 recalls a long ‘‘ wrestle” I had with the 
subject, about six mouths since, taking for 
my text the same Franklin Institute paper 
of Mr. Cooper’s, to which he refers. 

A careful study of that paper showed me 
that the very discrepant formule there 
quoted covered a range of strains, varying 
from that on one corner of one tooth, as 
shown in some of the early English rules, to 
that of two teeth in full bearing, as in 
Nystrom’s later formule. I took Mr. R. E. 
Masters’ letter to the AMERICAN MACHINIST, 
of Oct. 3, 1889, and reduced the tests there 
given from Messrs, Rogers, Meacham and 
Shields, to the breaking weight on a canti- 
lever of 1" cube, supported at one end, and 
the strain applied at the other. This gave 
me the following figures: 


11.536 Ib. 
5.040 Ib. 
9.180 lb. 
6.726 Ib. 
7.278 lb. 
7.824 lb. 
8.754 lb. 
7.470 lb. 
7.974 Ib. 








11) 89.944 lb. 


Avge. 8.177 Ib. 


Rejecting the abnormal ones, I thought it 
safe to assume the breaking strain of good 
American cast-iron at 7,500 Ib. per inch, under 


such conditions, instead of the 7,200 lb. em- | 
ployed by Boulton & Watt as a basis. 

Then assuming a factor of safety of 15 
to 1, as they did, I get 500 lb. as the per- 
fectly safe sirain, under any circumstances. 
I then endeavored to work out a formula 
from this basis, by calculation and cancella- 
tion, and reached this very simple one, 
H. P. = t? » X 5, differing only from one 
of Haswell’s in using the coeflicient of 5 
instead of 5.45. 

In the paper of Mr. Cooper’s, referred to, 
he works out some of the formule, in the 
vase of an imaginary gear of 3’ pitch, 
5 ft. diam. at pitch lines, 74 in. face, and 60 
r. p. m., thickness of tooth 1.38", and veloc- 
ity per second 15.708 ft. The results are as 





follows, n being number of revolutions per | 
minute. 


i xe x NW = 66th. P. 

Haswell, 1st formula, H. P. = v ¢? x 
5.45 = 168. H..P. 

Webber, formula, H. P. = ov t®? xX 5 = 
149.8. P. 


2 
Haswell, 94 formula, 8. P. = 6 ( ; ) 


465 
= 138.23 H. P. 
Jones & Laughlin, formula, H. P. = 
exe XIX* _ wwe Pp. 


550 
Grant, formula, H. P. = p* f xX 
a/ D" X % — 138. H. P. 

30 


Nystrom’s two formule are based on a 
factor of safety of 8 to one for one tooth, or 
16 for two teeth, which may be assumed to 
be in gear in a large majority of cases, and 
read as follows : 


t . 
oP «12? = Cie 
55 
tfo e 
and H. P. = is = 294.52, 


the latter agreeing exactly with Jones & 
Laughlin. 

It will be seen that Mr. Grant’s formula, 
though differently stated, agrees with one of 
Haswell’s ; and mine is very close to Jones & 
Laughlin, and Nystrom’s, and with the factor 
of safety allowed, there is a sufficient agree- 
ment in all of them. As I have but recently 
sent to the Journal of the Franklin Institute, 
a yet unpublished review of this question, I 
will not dwell upon the details any longer, 
but would advise such of your readers as 
may be able, to read Mr. Cooper’s paper, and 
note especially the remarks of Mr. James 
Christie, of the Pencoyd Iron Works. 

In the paper which I have sent, I have 
included a quite full table, of the safe load 
for gears of different sizes, at different veloci 
ties, from my formula. 

SAMUEL WEBBER. 
Thinks it is not New. 
Editor American Machinist : 

In the last issue of your valuable paper I 
read with a great deal of surprise about a 
new gauge cock. The device is quite old to 
me, and certainly to many of your readers too. 
The only difference or improvement I see is 
the arrangement for bringing unused parts of 
the packing into play. The sketch I enclose 
shows a gauge cock that has been used for a 
number of years on lake service. I have 
myself seen it on the steam tug ‘‘ Ross” at 
Fair Haven, N. Y. K. ZiMMER. 

[We do not reproduce the sketch, because 
it shows a construction common for the past 
twenty years, viz., a gauge cock that is 
opened by raising a weighted handle. But 





the difference between the gauge cock we 





STRAIGHTWAY VALVE.—F'G. 2. 


|lines of the drawing, is accomplished by 
Boulton & Watt’s formula, H. P. = P? X | erasing the lines carefully without making 





showed, and the sketch sent is very apparent. 
In the one we showed there is a seat that can 
be turned around so as to, in effect, make 
twenty or thirty new seats, while the sketch 
sent shows a lead seat that is a fixture. 
There are points of similarity in steam en- 
gines, for example, yet one may, and does, 
differ very materially from another, and the 
same is equally true of gauge cocks. } 


Erasing Lines, 
Editor American Machinist : 

It is sometimes necessary, unpleasant as it 
may be, to erase inked lines, especially on 
patent office drawings. The erasing is well 
enough, but to draw lines over the erased 





spot, and to be as distinct as any of the other 


|ditches; then apply with a brush a thin 
'solution of gum arabic with half that of 
‘alum; when wet, the paper will swell. 
After perfectly dry, burnish down, and it 
| will be as good as ever, and often better 
than the paper, for this varies in quality. If 
|the drawing is to be very elaborate, and 
| tinted, it is best to test the paper as to its 
quality, before any inking is done, and 
japply with a sponge a very thin solution 
‘of the same liquid evenly, not let it run into 
\the paper if pools are formed, but remove 
| them—as everybody, I suppose, knows, the 
| paper not being sized in this manner before 
| the drawing is made, will shrink and change 
| the scale — certainly poor paper wants a 
| better treatment than good and homogeneous 
| paper. HERMAN T. C. Kraus. 
a es 
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| 
| A New Straightway Valve. 


We present herewith a perspective and sec- 

|tional views of a new straightway valve 
| which possesses some novel features, 
| Fig. 1 is a perspective view showing its 
outward appearance and the lever by which 
it is opened or closed, this being done by a 
single movement. The lever fits upon a 
square in such manner that it may readily be 
removed or placed in the most convenient 
position for operating. 

The stem D, Fig. 2, to which the lever is 





IMPROVED HAND-SCREW. 


attached, has two conical seats to which it is 
ground and may be kept tight by the nut Z. 
Its central portion is squared and fits square 
holes in the disks C (, so that when the stem 
is turned these disks are swung down onto 
the seats or up into the chamber provided for 
them, as shown by Fig. 3, leaving an un- 
obstructed straight passage. 

The two seats are inclined to each other in 
such a manner that the disks wedge in to 
make the valve tight, even seating all around 
being secured by ball and socket joint at the 
center of the disks, by which each is made 





Both the sectional views are longitudinal, 
Fig. 2 being through the center of the 
stem D and Fig. 3 a vertical section 
through the center of the chamber into which 
the disks are swung when the valve is opened. 
It will be perceived that this valve is very 
simple in construction, and that the threaded 
stem and stufling-box with its packing are 
entirely dispensed with. Any desired fric- 
tion can be put upon the movement of the 
stem by means of the nut, so that the valve 
can be made to stand at any desired opening. 
The valve is easily taken apart when nec- 
essary, by removing the nut from the stem, 
which can then be drawn out and the disks 
removed by taking off the cap B. 

These valves are being made in brass in 
sizes from 4 in. to 8 in., and in iron from 2 
in. to 6 in. inclusive, with screwed ends, and 
are adapted for steam, water, gas, oils, etc., 
though sizes larger than 4 in. are not so well 
suited to steam above 80 pounds pressure. 
They are smaller than globe valves of the 
same nominal size, and, when placed near the 
ceiling or in other inaccessible places, can be 
operated by a rod or rope. 

The maker is the Lunkenheimer 
Mfg. Co., Cincinnati, Ohio. 
———_-=>e —__—__ 


Brass 


An Improved Hand-Screw. 


The illustration presented herewith shows 
the construction of a new hand-screw, in 
which only one screw has to be turned, and 
that for a small part of the movement only. 
The screw, which is made of machinery steel, 
is bent at right angles to form the handle, and 
is provided with an open nut of brass or steel, 
the two halves of which are jeined together 
by a pin upon which they slide, and that 
serves to keep them in line one with the other, 
while they are opened or closed upon the 
screw by being moved in or out upon the 
guides shown in the small sectional views at 
the left. 
When handling small work the clamp can be 
turned over either way to make the nut close 
or open by gravity, while for larger work, 
where this is not convenient, it is easily moved 
by hand. A ‘‘ lazy tongs” arrangement keeps 
the jaws always parallel. In using this 
hand-screw the jaws are placed the desired 
distance apart, without turning the screw, 
when a turn or two tightens them. 

The maker is B. B. Powell, Grand Rapids, 
Mich. 

——+ap>e—__——_- 


The World Filling Up. 


According to Mr. Giffen, a few generations 
more will see the end of emigration, because 
there will be no room for more emigrants, all 
the blank habitable space having been occu 
pied. Mr. Giffen is a master of. statistics ; 
but his manipulation of figures in support of 
this rather dismal theory is open to objection. 
Take the case of the United States—at the 
present time the most attractive emigration 
field. Uncle Sam’s territory, exclusive of 
Alaska, amounts, speaking roughly, to about 
3,000,000 square miles. One third of this 
Mr. Giffen deducts as uninhabitable; but, 
if ever the rest of the country becomes as 
populous as western Europe, the Americans 
will soon find means of utilizing and fertiliz 
ing their sage-brush and alkali deserts. Then, 
of the remaining 2,000,000 square miles, he 
says that only about 100,000 square miles re 
main to be cultivated, implying that that is 
the only tract open to the agricultural immi- 
errant. But any one who has visited that 
‘vreat sloven continent,” as Nathaniel Haw- 
thorne styled America, will know that, 
although the remaining nineteen-twentieths 
have been alienated from the State, and have 
become private property, only a small per- 
centage of this area is cultivated, in the sense 
in which cultivation is understood in such 
countries as England, France, Holland and 
Belgium. In the State of New York alone, 
despite the big city at its southern extremity, 
there are hundreds of square miles of wild 
land—land which could and would be culti- 
vated, if the pressure of population needed it. 
Depend on it that the United States, and 
still more Canada and Australasia, will need 
an abundance of strong, willing hands for 
many a year to come; and we only regret 
that the working classes of our nation (that 
is, the English, as distinguished from the 
Irish, the Scotch and the Welsh) show at the 
present time so little desire for emigration. 
England alone ought to send out at least 
300,000 emigrants yearly; and, in their 
new homes, they would do more to preserve 
the unity of the empire than any artificial 
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Meeting of the Mechanical 
Engineers. 


Cincinnati 


The May meeting of the Mechanical Engi- 
neers Society at Cincinnati was generally con- 
sidered by those present to have been a very 
profitable and pleasant one. 

The attendance was very good, all portions 
of the country and most of the leading 
branches of mechanical engineering being 
represented. Most of the professional papers 
presented were excellent, and many of them 
called out discussion equally able, the discus- 
sions presented in writing being unusually 
numerous and thoughtful. Looking over 
the list of papers, and taking into considera- 
tion the method of treatment of the several 
subjects, it is evident that a very good bal- 
ance was maintained between the purely 
theoretical and the purely practical, though 
there were those present who expressed the 
opinion that the general inclination was a 
little too much one way or the other, accord- 
ing as the personal preferences of the critic 
inclined. We think, however, that things 
were pretty evenly divided in this respect, 
and it is undoubtedly advantageous to the 
society and its members, that the theoretical 
men—those who study mechanics from the 
theoretical side only—should meet and dis- 
cuss matters of common interest with the 
practical men who know little or nothing of 
purely theoretical matters or abstract mathe 
matics. The work of one class of men 
supplements, and is complementery to that 
of the other. Then it is to be remembered 
that papers are invited from all the members 
of the society, each member having as much 
opportunity for their presentation or for dis- 
cussion as any other, so that if the so-called 
practical men, as distinguished from the other 
members, find too many abstract and purely 
theoretical papers to suit them, they have 
the remedy in their own hands—they have 
only to submit more papers themselves, and 
this isa rule that works equally yell either 
way. 

As noted in our report of the proceedings, 
the rules regarding the limit of time allowed 
for presentation and discussion of papers 
do not in practice work quite as well as 
might be wished for, and some member of 
the society might do it a good service by de- 
vising some form of clock which should 
stand on the president’s desk, and, being set 
in motion at the time a member takes the 
floor, show plainly just what time has 
elapsed, and what remains, automatically 
striking a bell at the expiration of the allotted 
time. There would be many advantages in 
such a monitor, even without the brick- 
throwing attachment which some of the 
members might possibly be disposed to add 
to it. 

Many of those who attended would have 
been more comfortable if there had been 
somewhat less crowding at the hotel where 
the headquarters were located. So many 


were there that the dining-room service was 
simply wretched, and, in many instances, 


seriously interfered with the plans of mem- 
bers by delaying them at table. It would be 
better if a greater proportion of members at- 
conceive the idea that other 
hoiels may be as good as the one mentioned 
as headquarters. 


tending would 


lab 
A Water Famine in Cincinnati. 


The mechanical engineers who visited Cin 
cinnati, during the recent meeting there, had 
au excellent opportunity for studying the 
subject of ‘how not to do it” by going to 
the water-works and seeing the condition 
which men who were politicians, rather than 
engineers, had allowed the pumping machin- 
ery to get into. 

The spectacle of one of the leading cities 
of the country being reduced to the very 
verge of a serious water famine by the crimi- 
nal negligence of those whose business it was 
to see that everything in any way connected 
with the service was kept in the best possible 
condition, was not an edifying one. 

We do not know what particular party the 
men who allowed this state of affairs to ob- 
tain belonged to, nor do we care; it is enough 
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attended to by men whom the city paid for 
taking care of its pumping machinery, that 
machinery was not being taken care of, with 
the result that many thousands of dollars 
have been literally thrown away and the cit- 
izens subjected to much inconvenience and 
even serious danger. 

Such occurrences are of course always 
seized upon and made the most of by those who 
think that our modern cities should depend 
upon private corporations for their supply of 
water, gas, electricity, etc. 

Such things do not, however, constitute a 
conclusive argument against municipal own- 
ership and control of such matters any more 
than one swallow makes a summer. Where 
one such instance can be found, dozens can 
be pointed out where cities own and control 
their own water-works with the best results. 
The only moral which can be drawn from 
such occurrences is that there is no such thing 
as Democratic or Republican, or even Prohi- 
bition management of water-works machin- 
ery. There is good management and bad, 
and the thing to be done is to see that the for- 
mer is strictly required, regardless of politics. 

At this writing the board of expertsemployed 
to make an examination of the machinery at 
Cincinvati have not yet handed in their re- 
port, and a sufficiently thorough examination 
could not well be made by others on which 
to base a reliable account of the trouble; but 
enough has been ascertained to make it evi- 
dent that in some cases, where several large 
pumping engines were arranged to deliver 
through a single main, one or more of them 
are and probably for some time have been so 
badly broken that most of the water pumped 
by the others has escaped through the broken 
ones, back into the river. 

Cincinnati is having a severe lesson and gain- 
ing considerable expensive ex perience regard- 
ing the politicians’ management of such affairs, 
experience which it is to be hoped will at 
least serve the purpose of aiding to cause the 
more general employment of competent en- 
gineers untrammeled by political matters to 
take responsible charge of such affairs there 
and elsewhere. . 

a 
Principles ys. Policy. 





It is no uncommon thing for holders of 
stock in large corporations to rather felicitate 
themselves upon the fact that the affairs of 
the company are under the management of a 
man whose first and only thought is how to 
make the money with which to declare liberal 
dividends, and who is not over-particular as to 
the fairness or even honesty of the methods by 
which it is made. Many of the stockholders 
in these companies would not themselves be 
guilty of doing the things by which their 
money is obtained, yet they easily persuade 
themselves that, long as some one else 
engages in various kinds of sharp practice or 
rascality, and a share of the money made 
thereby is turned over to them, can be 
great harm in their it. 
One of the favorite conscience-easing consid- 
if the 
stock is sold, and one’s hands thereby washed 
of the it will only result in 
one else getting the dividends, and the ras- 


so 


there 
no acceptance of 


erations in such cases is to reflect that, 


business, some 


ality will go on just the same. Of course, 
in spite of such specious reasoning, the fact 
remains that a holder of stock in a company 
in practices is 
morally responsible for those practices, and 
can only clear himself by reforming them or 
getting out of the company. 

But an argument which may prove strong- 
er with many than any founded 
upon moral considerations is to be found in 


which engages dishonorable 


persons 


“~S 
and petty details of political work were being | 





one case, it is absolutely certain that he will 
be controlled by the same motives in the 
other case, and that he will commit a dishon- 
orable act as quickly in one as in the other, 
whenever he conceives the idea that he will 
be the gainer thereby. If such a man deals 
honestly in a given transaction, it is only be- 
cause he believes that for that particular 
occasion honesty is literally the best policy, 
and whenever an occasion arises when he 
thinks that dishonesty is the best policy he 
will not hesitate to be dishonest, no matter 
whether at the time he may happen to be 
dealing with his business associates who have 
reposed confidence in him, or with others. 
An_ honorable 


man acts honorably upon 
every occasion, and regardless of circum- 
stances. One who does not do this is not 


honorable, and cannot be safely trusted by 
any one, whether business associates or not. 
A man who deliberately does a dishonorable 
act in order to gain an apparent advantage 
for the company he represents, will do a dis- 
honorable act which he knows is to its disad- 
vantage, whenever he thinks he will be the 
gainer thereby. 

Not all wrong acts are dishonorable, be- 
cause a person of the very best intentions 
may occasionally make a mistake, which, 
however, if an injustice to others is involved, 
he will rectify, at whatever cost. But where 
the nature of the business carried on is such 
that it is known that a disregard of the 
prickings of conscience is necessarily in- 
volved upon the part of some one ina re- 
sponsible position, then it is well to look out 
for the intrusted 


property to his care, 
for the continued disregard of the prompt- 
ings of conscience will produce their 
inevitable result. It would be very interest- 


ing to know just how many defalcations and 
hasty flights to foreign lands are attributable 
to the fact that the defaulter had for years, 
either voluntarily or under pressure, seared 
his conscience by acts in the interest of his 
einployer, which he knew to be unfair to 
others, if not positively dishonorable. And 
the same principles hold good down to the 
humblest employe or apprentice boy. 
————_-a>e—___—__ 


The Locomotive for May has accounts of 
twenty boiler explosions, five of which were 
in saw-mills; we back the saw-mill for 
keeping up its record. 

——— 

Correspondents whose contributions con- 
tain mathematical formulas will confer an 
especial favor by writing their formulas very 
plainly. The editor, like other mortals, some- 
times lacks time to verify formulas, and the 
compositor and proof-reader cannot be ex- 
pected to successfully wrestle with the in- 
tricacies of the signs indicating addition or 
multiplication, when there is no difference in 
form between the two. Similarly, when a 
letter may be a or d, or something else, it is 
liable to appear wrong in print. 

eam 

Many large cities in this country have their 
water supply contaminated by sewage dis- 
charged from other cities above their source 
of supply. This can be entirely avoided, as 
is done in many places in Europe, when all 
offensive matter is precipivated and used as a 
fertilizer, and the fluid matter enters the 
river clean enough to drink. 


(RS LLONS and 
(jis Aca 


Questions of general interest relating to subjects dis- 











the fact that, where a man is placed in 
charge of the affairs of a company, who is 
not governed at all by principles of honor in 
his dealings with people outside of the com- 
pany, it is entirely safe to conclude that he is 
not governed in his dealings with the 
members themselves. 


sO 


An honorable man is always governed by 
his principles of honor. It is utterly impos- 
sible for such a man to deal honorably with 
his business associates, and then lay aside his 
principles when dealing with others. If he 





to know that, while the more contemptible 





is controlled only by motives of policy in the 


cussed in our columns will receive attention in this 
department. The writer's name and address sould 
always accompany the question. Neither correctivitials 
nor location will be pulished when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet, 


(197) G. T., New York, asks: How do 
you find the diameter of a circle when its 
circumference is known? <A.—Divide the 
circumference by 3.1416; the quotient will 
be the diameter. You will find this rule 
given and explained in nearly all elementary 
arithmetics. 
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(198) D. O. M., Toronto, Ont., writes: 
Please inform me what per cent. of oil of 
vitriol and water I should use to obtain the 
best pickle for cast-iron so as to get it clean 
for tinning. .A.—One part of oil of vitriol to 
seven or eight of water, to remove the sand. 


(199) C. P. C., Providence, R.I., asks: 
Please inform me of a treatise on the mixing 
and melting of brass; in fact, everything 
pertaining to a brass foundry, and where it 
‘an be procured. A.—Larkin’s Brass Found- 
er. You may procure it from any dealer in 
scientific works. 


(200) Reader, Rochester, N. Y., writes: 
Please give a recipe for a solution to dip 
brass work in, toremove the rouge and tripoli 
which we use for polishing, so that we can 
lacquer the work. A.—Try a mixture of 
aquafortis and water sufliciently strong to 
take off the rouge and tripoli; wash the work 
afterwards in clean water. 


(201) F. H. W., Pittsburgh, Pa., asks: 
What size of propeller will I need for a 
launch 60 feet long by 8 feet beam, 44 feet 
deep; engines, 18 horse-power? The lines of 
the boat are tine. Also, what will be the 
speed of the boat? .4.—Propeller, 30 inches 
diameter and 42 inches pitch. Speed of boat, 
about nine miles per hour. 


(202) R. F., Lawrence, Mass., asks: How 
much power is required to pump three gal- 
lons of water per minute against sixty pounds 
steady pressure? Pump is 13-inch bore and 


3 inches stroke, double-acting. .4.—About 
.2of a horse power. 2. How many revolu- 


tions should the pump crank make? A.— 


About fifty per minute. 


(208) W. J. O. J., Columbus, Ohio, asks: 
If I wish to cast a cylinder two feet long 
and 12 inches outside diameter, what size 
core should be used to give aten-inch hole, 
allowing for shrinkage? A.—The size of 
core will depend to some extent on the qual- 
ity of the iron. We should make the core 
about ten and one-sixteenth inches diameter. 
If the cylinder has to be bored the core will 
have to be smaller in diameter. 


(204) Reader, Brooklyn, N. Y., writes: 
Will you kindly decide? A bets B that 
Swedish iron is wrought-iron; B, that it is 
not. Who is right? A.—Swedish iron we 
generally unders.and to be wrought-iron; it 
is atough iron, and can be bent frequently 
without apparent injury. The tensile 
strength of Swedish bar iron is about 48,000 
pounds per. square inch. Undoubtedly you 
can buy Swedish cast-iron, but in this coun- 
try the term ‘‘ Swedish iron” without any 
other qualification is usually understood to 
mean wrought-iron. We believe that A is 
right. 


(205) A. G. T., Aberdeen, S. D., writes: 
To settle a dispute please state what high- 
pressure and low-pressure engines are. A.— 
The term ‘ low-pressure” engine was for- 
merly applied to condensing engines, and the 
term ‘‘ high-pressure” to non-condensing en- 
gines, but now these terms have gone out of 
use, as there is no definite meaning to them. 
A condensing engine using steam of 100 
pounds pressure may be called a high press- 
ure engine when compared with one using a 
pressure of 50 pounds, but the former will 
be a low-pressure engine if compared with 
one using 150 pounds. 


(206) P. J. D., , writes: I had an 
urgument with a friend of mine in regard to 
boiler metal. He claimed that the best 
metal for boilers was made in Scotland, and 
that all the boilers for the big Atlantic 
steamers are madein Scotland. I claimed 
that we can get just as good iron in this 
country. But, to offset my argument, he 
pointed to a mill in which five new boilers 
are now being erected, and the iron for these 
has been bought in Scetland. Please en- 
lighten me on the subject. .A.—We can and 
are making just as good boiler iron in this 
country as in Scotland or anywhere else. The 
reason for building the boilers for the Atlantic 
steamers in Scotland is that the engines 
and hulls are built there, and can there be 
built a little cheaper than in this country, 
but not any better. As tothe five new mill 
boilers to which you refer, it may be that the 
owners were able to obtain the iron in Scot- 
land and import it for less money than 
they could have bought it here, or prejudice 
might have influenced them. 


(207) H. H., Indianapolis, Ind., sends us a 
rough free-hand sketch of a steam tricycle, 
and gives the following description: Boiler 
is 2 feet diameter and 2 feet long; it has 28 
flues 14 inches diameter; fire-box extends the 
whole length of boiler and half-way around 
it. Oil for fuel. Capacity of oil tank, 7 
gallons. Two cylinders, 24 inches bore by 
3 inches stroke; they are coupled to a shaft 
running across the back end of boiler; this 
shaft is connected to the driving wheel shaft by 
a chain belt. The back seat serves as a water- 
tank, and has a capacity of 2 cubic feet. I 
intend to run with an average pressure of 80 
pounds, but more, if needed. Driving 
wheels, 8 feet diameter. The machine, 
when finished, will! not weigh less than 600 








pounds. Our cerrespondent wishes to know 
if the driving wheels are too large, and wheth- 
er the machine is proportioned correctly for 
running ten miles per hour on a good read. 
A.—The diameter of the wheels is correct, 
and the other proportions given in your de- 
scription are also correct for a good, smooth, 
level road. If the road is rough or hilly, 
the boiler will be too small for a speed of ten 
miles a hour. 


(208) H. 8., Providence, R. I., writes: 
Please inform me if there is a guide-book 
published for machinists who desire to study 
for a license to act as engineers on sea-going 
steamers. A.—We do not know of any 
book that treats specially on this subject. 
An examination for an original license will 
not be very severe; with an ordinary school 
education and such practical knowledge as 
you can obtain during the time of service in 
practical work, which is required before 
a license will be granted, should enable 
you to pass the examination without much 
trouble. In the general rules and regula- 
tions prescribed by the Board of Supervising 
Inspectors of Steam Vessels we find the fol- 
lowing: ‘‘ No original license shall be 
issued to any person to act as engineer, except 
for special license on small pleasure steam- 
ers, who cannot read and write, or who has 
not served at least three years in the engi- 
neer’s department of a steam vessel, or as a 
regular machinist in a machine works, pro- 
vided that any person who has served for a 
period of three years as a locomotive ora 
stationary engineer may be licensed to act as 
engineer on steam vessels after having had 
not less than one year’s experience in the en- 
gineer’s department of a steam vessel.” 


(209) H. W., Cleveland, O., asks: In what 
does green moulding sand differ from loam? 
Where is it from? Whatis its value? And 
what kind of castings are made in it? A.— 
The terms ‘‘ green sand” and ‘‘ loam” have 
exclusive reference to mixtures and physical 
conditions; none whatever to geological 
character or to locality. Saud is ‘‘ green” 
when the mixture is used in its natural con- 
dition, that is, damp, or mixed with just sufli- 
cient water to render it coherent. Immedi- 
ately after the pattern is withdrawn therefrom 
the mould is ready, except for the necessary 
cleaning and mending up, and blackening to 
receive the metal. Loam is composed of dry 
sands and manure, and, instead of being 
rammed like the green sand, it is wrought 
up wet, similarly to mortar, being either 
struck or swept up with boards, or daubed 
around patterns or sections of patterns. The 
character of the casting to be made will de- 
cide whether green sand or loam moulds are 
to be used. ‘The sands for all these mix- 
tures can be obtained in almost any section 
of the country. For the price of the sands 
apply to the dealers. 2. What is the mean- 
ing of the term ‘‘ chipping piece ” applied to 
castings? A.—A chipping piece or strip is 
simply a raised portion of the casting, put 
on for the purpose of enabling the workman 
to chip, file or plane a comparatively small 
surface in fitting up a machine. 


(210) L. E. B., New Orleans, La., writes: 
I have a superheater for exhaust steam 
placed in flue between my boiler and chim- 
ney. The superheater is made of boiler 
tubes 3 inches diameter, No. 12 B. W. G., 
and contains 2,800 lineal feet. How many 
lineal feet would I require to superheat the 
same quantity of steam to the same’ tempera- 
ture when using cast-iron pipe 3 inches 
diameter and copper pipe 2 inches diam- 
eter? A.—The conductivity of wrought- 
iron and cast-iron of «qual thickness is prac- 
tically the same in both. But, in order to 
insure a good casting, the metal will have to 
be made thicker than for wrought-iron pipes; 
hence the transmission of heat in the former 
will be slower than in the later, and the rate 
of transmission will aepend on the thickness. 
Cast-iron is a poor metal to use for your pur- 
pose, because, on account of the increased 
thickncss, it is liable to be burnt and ruined. 
The conductivity of copper isnearly two and 
a half times as great as that of iron,consequent- 
ly the heating surface in the copper pipes 
may be reduced in the same _ proportion. 
The iron pipe is 3 inches diameter, the cir- 
cumference of which is 0.78 of a foot; there 
are 2,800 lineal feet, hence the total heating 
surface of the iron pipe is 2,184 square feet. 
Assuming the conductivity of the copper to 
be two and a half times as great as that of 
iron, we shall need a heating surface in the 


» 
copper pipes of 357 873.6 square feet. 
The copper pipe is 2 inches diameter, its 
circumfereuce is 0.52 of a foot; consequently 
the lineal feet of copper pipe required will 


873.6 
be ~~ = 1,680 feet. 


© 0.52 
assumed that the copper is of the same 
thickness as the iron. But it should be ob- 
served that the assumed conductivity is for 
copper perfectly clean. It has been found 
that all metals conduct heat about alike 
when their surfaces become dull. The 
pipes soon become coated with soot, and 
therefore there will be very little or no ad- 
vantage gained by using copper pipes in 
place of iron ones. 


Here, of course, it is 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
lune. Copy should be sent to reach us not later than 
Thursday for the ensuing week's issue. 








Lexington Cut Iron Gears. See adv. on p. 20. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N.Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Mech’! Drawings; best; cheap. Box 457, Reading, Pa. 

‘Bradley's Power Hammers, the best in the 
world.”’ 20sizes. Bradley & Co., Syracuse, N.Y. 

“The Bulidozer,”’ a new departure; forging by 
pressure. M'f’d by Williams, White & Co-, Moline, Il. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., 8 Spruce St., New York. 

Davis Key-Seating Machines kept in stock 
Manning, Maxwell & Moore, 111 Liberty st., N. Y 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

Ice and Refrigerating Machines, 155 sold, and all 
successful. David Boyle, 521 Monroe st.,Chicago, Il. 

** How to Keep Boilers Clean.” A 96-page book 
mailed free by Jas. E. Hotchkiss, 120 Liberty st..N.Y. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Castings for small and medium-sized vertical en- 
gines. Humphrey’s Foundry, Bellefontaine, Ohio. 


Milling Machines. Pedrick & Aycr, Philadelphia, 
Pa. 


by 


Universal Grinding Machine. 
Philadelphia, Pa. 

Standard Tool Co.’s Twist Drills. S. A. Smith, 
23 S. Canal st., Chicago, Western Representative. 

Light Special Machinery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 

Steel Name Stamps, ete. Address W. G. 
mann, 1099 First ave., Cleveland, O. 

Get particulars of our new Wall, Suspended and 
Radial Drills. C.H. Bansh & Sons, Holyoke, Mass. 

Audubon Machine Works. New Haven, Conn, 
Special machinery, heavy and light. 

Well-drilling Machinery and Tools. Williams 
Brothers, Ithaca, N. Y. 

For Pattern Letters, Steel Stamps, Burning Brands, 
Mach’y, Plates, &c., A. A. White & Co., Prov., R. 1. 

F.C. & A. E. Rowland, New Haven, Conn. Hy 
draulic, Mill and Special Machinery to order. 

Send to H. W. Knight & Son, Seneca Falls, N. Y., 
for Catalogue of Pattern Letters and Figures. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack 
son st., Chicago, IIL. 

Send $1 for Catalogue D, Fine Tools and Supplies. 
Over 550 pages. Fully illust’d. Free when $10 worth 
goods are ordered. Frasse & Co., 92 Park Row,N-Y. 

Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See May 1,p. 14. Send 
for circular Ng, 17. Curtis Reg. Co., Boston, Mass 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

~ Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 

Patent Attorney. R. G. DuBois, 715 11th st., Wash 
ington, D. C., procures first-class patents on inven- 


Pedrick & Ayer, 


Sack 


tions. Valuable Hand-book on patents free. 
S. W. Card & Co., Mansfield, Mass., make every 
thing in the line of Taps and Dies. S. A. Smith, 23 


S$. Canal st., Chicago, Western Agent. 

Horton’s Chucks. We offer the balance of our 
stock at 50 per cent. discount. McFadden Co., 
Philadelphia, Pa. 

Patents.—Patent soliciting of high class. 

D. Walter Brown, 31 Nassau st., New York. 

Send for “A Brief History of Patent Legislation 
in the United States.” 


25/’ Upright Drills a specialty. Finely made, 
28” great capacity, quickly operated, prices low. 
32’ Send for list of firms using our Drills. J. E 
36° Snyder, Worcester, Mass. 

a!’ “Only Drill Press built on 

32'’ *Ko-rekt’ principles, 


ents 


37 even if they come from Jersey. 

42’ Gould & Eberhardt, New Ark, N. J. 

C. H. Redman & Co., Newark, N. J., Manufactur. 
ers of Light Machinery, Automatic Selling Machines. 
Telephone and Telegraph Instruments, Sewing Ma 
chine Attachments, Models, etc. Contracts solicited 


” 


For Sale—Bound volumes of the Patent Office 
Gazette for years 1853, 1884, 1885, 1886. 1X87 and 
i888 Price, $4 per year. Address J. C., care of 


AMERICAN MACHINIST. 

Every draftsman needs one.The Engineer's Sketch 
Book of mechanical movements, appliances devices’ 
contrivances,ete ,by T.W. Barber. 1,936 illustrations, 
xvo. cloth, $3. Catalogue of books on mech, subjects 
free. E. & F. N. Spon, 12 Cortlandt st., New York. 

Montgomery & Co., 105 Fulton st., New York City, 
have just issued asmall catalogue of .60 pages, 
containing description and prices of many useful 
tools. A copy will be sent free to any address 
upon application. 

De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 

Stub Ends and Connecting 
Rods for small connections. 
Especially adapted for Valve 
Rod for Steam Engines. 

T. C. Dill Machine Co., 
Philadelphia, Pa. 

‘Binders’? for the American Machinist. Two 
styles, the ‘Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,”’ mailed at 5Jc. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton st., New York. 

Just concluded. ‘ Practical Drawing.” By. J.G. 
A. Meyer. Copies of the American Machinist 
containing the above series of 93 articles sent by 
mail to any address in the U. S., Canada or 
Mexico, for $4.65, or single copies 5 cents each. 
American Machinist Publishing Co., 96 Fulton st., 
New York. 





Screw Propellers. 

Manufactured by H. B. Roelker, 

22 Cortlandt st., New York, 

Superintendent of the late De Lamater Iron Works, 
of same patterns and designs as before, adapted 
to each vessel. Consulting Expert and Construct- 
ing Engineer. Estimates on machinery, damages, 
ete. Air ice machines. 

Just concluded. ‘Modern Locomotive Construc- 
tion.” By J. G. A. Meyer. The above series of 106 
articles, which have attracted so much attention 
everywhere, is now concluded in newspaper form. 
Copies of the American Machinist containing the 
entire set sent by mail to any address in the U. S., 
Canada or Mexico for $5.30, or single copies 5 cents 
each. American Machinist Publishing Co., 96 Ful- 
ton st., New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 53 
East 10th st., New York. 














The Phenix Iron Works, 
increase their plant. 


Meadville, Pa.. will 


George B. Nickerson will build a furniture fac 
tory at Detroit, Maine. 
The Peabody Mills, Newburyport, Mass., will 


have a new boiler house. 


The Valley Iron Works, Williamsport, Pa., 
remove to Lynchburg, Va. 


will 


J.R. Howell and others will erect a planing and 
shingle mill at Franklin, Va. 

Blake & Johnson, machinists, 
Conn., will build new shops. 


of Waterbury, 

Rodimer & Co. will erect a hub and spoke factory 
and planing mill at Gallatin, Tenn. 

G. R. Lombard & Co., Augusta, Ga., are adding 
new machinery to their machine shop. 

The Reidsville Cotton Mill Co., Reidsville, N. C., 
has increased its capital stock to $150,000. 

The Overman Wheel Co., Chicopee, Mass., has 
broken ground for an extension of buildings. 

The Scotland Neck (N. CC.’ Cotton Manufacturing 
Co. has decided to put in knitting machinery. 

The Daft Electric Company are furnishing about 
two hundred horse-power service in Newark, N. J. 

A stock company is being organized by W. A 
Wilkins, to erect a planing mill at Waynesboro, 
Ga. 

It is said that the owners of the Lookout Rolling 
Mill have decided to locate at New England City, 
Ga. 

The Ashland Knitting Company, Ashland, N. H., 
has increased its capital stock from $30,000 to 
$50,000. 

The Chester (S_ C.) Manufacturing Co. is consider- 
ing an increase of capital stock from $100,000 to 
$200,000, 

The Chantrall Tool Company, of Reading, con 
templates erecting large hardware works at Potts 
town, Pa. 

R. G. 
(Ala.) Bridge and Bolt 
machinery. 

The Spartan Mills, Spartanburg, N. ¢., has 
changed its authorized capital stock from $500,000 
to $1,000,000. 


Towers has purchased the 
Works, and 


Birmingham 
will add new 


The cordage works at Bath, Maine, will be rebuilt 
and operated by a stock company, with a capital 
of $65,000 to $70,000. 

Case Brothers, Manchester, Conn 
facturers, are extending their 
new boiler house, ete. 


, paper manu 
works— building a 


The Peru Mower Company has been incorporated, 
to operate at Peru, Ind. The capital stock is $50, 
000 in shares of $50 each 

Itis rumored that the Minnesota Iron Company 
will works at Duluth or West Duluth, 
Minn., in the near future. 


establish 


It is said that Philadelphia capitalists will com 
mence at once the construction of a million dollar 
cotton factory at Montgomery, Ala, 

The Wilmington (N. C.) Cotton Mills Co recently 
reported as to add 2,500 spindles to its mill, has de- 
cided to increase its capital stock to $150,000. 

The North Brookfield (Mass,) Shoe Co. has been 
incorporated, with a capital of $20,000. W. H. 
Montague is president, and G. R. Hamant, treas- 
urer. 

The Wilson Manufacturing Company, Hamilton, 
Ont., has been incorporated, with a capital stock 
of $30,000, for the manufacture of agricultural im- 
plements. 

The Union Feed-water Heater and Purifier Manu 
facturing Co., of Chicago, has been organized by 
Charles N. Hunt, C. M. Wilkinson, G. B. Field, 
and others. 

The Pioneer Iron Works have been incorporated 
at Middlesborough, Ky., by William Arthur, J. W. 
Forrest and 8. W. Ritchie, to erect foundry and ma 
chine shops. 

C. A. Stevens & Co., woolen manufacturers, 
Ware, Mass., have plans drawn for a big addition 
to their woolen mill. Builders are already fig- 
uring on the work. The contract will be awarded 
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The Mahoning Boiler Works, Youngstown, Ohio, 
have completed the addition to their works, 6x140 
feet. They putin a new riveting machine and a 
Seller’s crane. 


Younkin, Watkins & Co. have started a foundry 
for general work at Williamsport, Pa. Mr. Evans, 
formerly of Leman, Evans & Co., is connected with 
the enterprise. 


Of the $150,000 necessary to guarantee the build- 
ing of car works at Lynchburg, Va., $95,000 have 
been subscribed, and the outlook for such an estab- 
lishment is considered good. 


The Luca Cotton Mill Co., with a capital stock of 
$250,000, has, it is reported, contracted for the erec 
tion of a cotton mill at Bridgeport, Ala., to be 400 
feet long and two stories high. 


The Riverton Land Company has been organized, 
to build the new town of Riverton, Ala. It will, it 
is stated, erect two iron furnaces and a basic steel 
plant, also develop iron and oil lands, ete. 

The Norton & Jones Machine Tool Works, Plain- 
ville, Conn., have succeeded W. P. Norton, of 
Bristol. The firm build single and multiple-spindle 
sensitive drills as a specialty, and other fine machine 
tools. 

S. A. Dudley, manufacturer of shuttles, Taunton, 
Mass., has recently patented a woolen shuttle, 
which has an outside catch, and which is attract- 
ing much attention among woolen manufact- 
urers. 

The United States Compress Co. has been incor- 
porated at Louisville, Ky., by A. L. Blackman, W. 
$. Parker, Thomas Parkes and others, to build and 
operate cotton compresses. The capital stock is 
$10,000,000. 

A contract has been entered into in New York 
City by the Wyoming & Pacific Improvement Com- 
pany, by which $15,000,000 are to be spent in build- 
ing arailroad from Sioux City to Ogden, Utah, a 
distance of 800 miles. 

A eontract has been closed with the Railroad and 
Improvement Co., of Florence, Ala., to locate a 
large foundry for the manufacture of store fronts, 
architeetural iron castings, etc.. at that place. The 
plant will cost $100,000. 

The Salem (Va.) Silk Co. has been organized, with 
S.M. Schindel, of Hagerstown, Md., president, to 
operate a silk factory. It is intended to erect a 
mill to cost $75,000, and a dye house to cost $15,000. 
The capital stock is $240,000. 

The Atlanta Car Company has been organized at 
Atlanta, Georgia. The company will buy a full 
line of wood and iron machinery for the manufact 
ure of freight cars. Ground is now being graded, 
and plans drawn for buildings. 

The Cleveland Wheelbarrow and Truck Com- 
pany, Cleveland, Ohio, has issued anew catalogue, 
in which is illustrated and described some of the 
products of the company. Barrows and trucks for 
almost all conceivable purposes are made by this 
company. 

Workmen employed by the Howland Mill Cor- 
poration at New Bedford, Mass., are busily engaged 
in clearing up the woods and bush north of the 
mill buildings. There are rumors of another mill 
to be built in the fall, of dimensions twice the size 
of the present No. 2 mill. 


The Broadway (Va.) Machine Co. has organized 
as astock company, with 8S. R. Hoover, president; 
G. 8. Aldhizer, secretary and treasurer; S. C. Theis, 
manager, to increase the capacity of its works by 
putting in new machinery, and the erection of ad- 
ditional buildings. The capital will be $25,000. 

The Wisconsin Lumber Company contemplates 
the erection of a saw-mill at Rhinelander, Wis.. to 
cut the timber on large tracts in Oneida County 
and in Michigan, recently purchased from Wright 
& Ketchum, of Saginaw, Mich. The logs will be 
railed to the Wisconsin and driven to Rhine- 
lander. 

The Universal Lasting Machine Company has 
been organized at Portland, Maine, with a capital 
stock of $500,000; paid in, $31,000; par value shares, 
$10. President, Edwin W. Brown; treasurer, Al 
bert F. Preston. Business to be prosecuted, manu- 
facturing and dealing in machines for lasting boots 
and shoes. 

The shops of the Dickson Works at Scranton, Pa., 
are being enlarged by the building of an extensive 
brass and foundry department, while the old 
foundry is being raised to the height of three sto- 
ries. Three new cranes, two of 20 ton, and the 
other of 35ton capacity, will be placed in these 
buildings. 

The Bonham Electric Light and Power Company 
has increased its capital stock from $20,000 to $50,- 
000. The object in increasing the stock $30,000 is to 
use that amount in the erection of a cotton-seed oil 
mill, whose capacity is to be thirty tons per day. 
This mill is to be completed and ready for business 
by October 18. 


Preparations have been begun by Messrs. Daniell 
& Kidder, at Franklin Falls, N. H., for moving the 
machine shop and erecting an addition on the 
north side of the Winnipiseogee River. They will 
consolidate the Cate, Ryan & Co. shop with the 
Haynes & Kidder shop, and have one well equipped 
for their business. 

The Findlay (Ohio) Carbon Works Company are 
about to erect a two-story iron building, 75x200 
feet. They will also build ten kilns, to be used for 
the manufacture of carbon batteries, electrical 
appliances, porcelain cut-outs and incandescent 
lamps. P.C. Burns, 210 North Third street, St. Louis, 
Mo., is manager. 





The Demorest Fashion and Sewing Machine 
Company, Williamsport, Pa., are building three 
hundred sewing machines a week, and expect to 
largely increase the output. In the foundry de- 
partment from five to six tons of iron per day is 
melted. The company fills large orders in cast 
chair frames and school desks. 

The Beldings, of Northampton, are increasing 
their capacity for manufacturing silk by erecting 
still another factory for that business. It is locat- 
ed, where they have other interests, at Belding, 
Mich., a town named for them and largely built by 
them. They have for years maintained one of their 
silk plants in Northampton, Mass. 

The Thermal Electric Company, Kittery, Me., has 
been incorporated, with a capital stock of $125,000. 
It will manufacture various electrical devices, 
especially thermal devices and thermal cut-outs. 
Incorporators: Lorenzo B. Favor, Edward O. 
Gaffney and John Renby, Jr., all of Gloucester, 
Mass. Address care E. C. Spinney, Kittery, Me. 

There is water-works agitation at Watertown, 
Wis.; Flint Village, Mass.; Milton. Mass.; Tipton, 
Ind.; Cadillac, Mich.; Bentonville, Ark.; Atlanta, 
Ga.; Schenectady, N. Y.; Marysville, Obio; Lau- 
rens, S. C.; Gainesville, Ga.; West End, Ga.; Ports- 
mouth, N. H.; Westport, Conn.; Brinkley, Ark.; 
Cape Girardeau, Mo.; Ashland, Ky.; Sheffield, Ala. 

The Northwestern Electric Supply and Construc- 
tion Company, of Seattle, Washington, has recent- 
ly been re-incorporated under the name of the 
Northwestern Electric Supply and Construction 
Company, with a paid-up capital of $75,000. This 
is the pioneer company in the far Northwest, and 
has installed many of the electrical plants in that 
section. 

The Vulean Iron Works at Wilkesbarre, Pa., have 
on hand now one of the largest pair of first motive 
hoisting engines ever made. They are for the 
Delaware and Hudson Coal Company, and will be 
used at the Conyngham mine at Wilkesbarre. 
They are 600 horse-power, and, with an 18-foot 
drum will hoist a carriage up a 600-foot shaft in 
twelve seconds. 

An English syndicate, with $2,000,000 capital, has 
been formed for the development of some of the 
rich mineral regions of North Alabama, and for 
building up numerous heavy enterprises. The 
syndicate has established its home office in Lon- 
don, its American office in Sheffield, Ala., and is to 
proceed at once. Furnaces, and mills, and factories 
are to be built as rapidly as possible. 

The Cincinnati Edison Electric Light Company, 
with a capital of $1,000,000. was incorporated re- 
cently at Columbus, Ohio. The incorporators are: 
Samuel Emerson, J. H. Rhodes, Capt. C. M. Hol- 
loway. J. Gordon Tavlor, Thomas C. Pearce and 
Thomas C. Smith. The company will operate in 
the city of Cincinnati, and reserves the right to con- 
duct its wires overhead or under ground. 

New factories are to be erected in Lansing, 
Mich., by two newly incorporated companies, the 
capital stock of which will aggregate $5,000,000. 
One is the Limited Fuel Gas Co., and the other the 
Independent Fuel Gas Co. Their purpose is to 
make plants for the manufacture of fuel gas by a 
new process. The incorporators are New York and 
Lansing capitalists. The headquarters will be at 
Lansing. 

The estate of F. W. Richardson, Troy, N. Y., H. 
G. Hammett, manager, send us a circular of the 
Richardson balanced slide valve and the Allen- 
Richardson valve made at the works. The cata- 
logue also contains illustrations and descriptions 
of relief valve and model valve motion made at 
the works. The Richardson balanced valve is used 
principally on locomotives, although many are in 
use on other engines. 


There is a prospect that the woolen mill at West 
Buxton, Maine, destroyed by fire two years ago, 
will be rebuilt this spring. Interested parties are 
canvassing for stock, and nearly the required 
amount—$&,000—has been subscribed. J. R. Libby. 
of this city,a member of the dry goods firm of 
Manson G. Larrabee & Co., is one of the principal 
subscribers to the stock. The factory will be 
exempt from taxation for quite a term of years. 

A press dispatch says: “The Thurmound Coal 
Company, of Thurmound, Fayette County [(W. 
Va.), is erecting the first electric mining plant in 
this State. The plant completed will cost about 
$20,000. The mines will be supplied with electric 
lights and electric mining machines. The dynamos 
will have a capacity of 850 amperes of current, 
whichis equal to about 94 horse-power. They are 
so constructed that they are perfectly safe, making 
accidents to human life impossible.” 

A new electric light franchise, running for twenty 
years, has been granted by the City Council of 
Elgin, Tl., to I. C. Towner, who will organize a 
company composed largely of local men, with a 
capital stock of $100,000. Mr. Towner owns the 
buildings in which the plant now operated by the 
Elgin City Railway Company is located. He claims 
that the company will be furnishing light and 
power before snow flies, and that both will be much 
cheapened by the advent of his company. 

Articles of incorporation have been filed in the 
office of the Kansas Secretary of State by the Na- 
tional Car Heating Company. This corporation, 
whose headquarters will be in Topeka, has a paid- 
up capital stock of $100,000, and is officered as fol 
lows: President, N. R. Baker; secretary, I. N. 
Baker; treasurer, H. W. Sharp. The letters patent 
under which the corporation will operate were 
issued to J. Q. C. Searle, for the Searle steaw heat- 
ing and double circulation of hot water, an inven- 
tion that can be utilized for housesfas well as cars. 





The Augusta (Ga.) Railway Company has been 
incorporated, with a capital stock of $300,000, and 
is building eight miles of double and four miles of 
single track. The power house will be on an excel- 
lent water site. Both steam and water power will be 
used. The station will consist of six Edison No. 32 
compound-wound dynamos of 80.000 watt -capac- 
ity; and 20 Brill cars, each equipped with two fif- 
teen horse-power Sprague latest improved motors, 
will be run over the line to all the principal points 
in the city and suburbs, including the village 
of Summerville, two and one-half miles distant. 

Mitchell & McClure, of Saginaw, Mich., have con- 
tracted with the West Duluth Land Company to 
build saw and shingle mills at Duluth, Minn., to 
cost about $200,000, the company donating fifty 
acres of land asa site. The mill will contain four 
band saws, and cut about 250,000 feet. Extensive 
dry docks and yards will be established. The com- 
pany owns about 450,000,000 feet of excellent pine 
on the Nemadji and other streams, having bought 
about 365,000,000 feet the past year. A logging 
road will probably be built through the property to 
the St. Louis River. It is expected the first logs 
will be sawed next spring. 

From Norwalk and Toledo, Ohio, two plants 
being consolidated, will come the Muskegon (Mich.) 
Machine and Foundry Co., to engage in the manu- 
facture of sewing machines and various kinds of 
light machines. This company will put in a very 
fine and complete plant, and be prepared to take 
contracts for making machines of almost any kind 
and in almost any quantity. They already have a 
contract for making wire and nail machines under 
the Klotts’ patent, and expect to doa large busi- 
ness in this. A leading feature will be the manu- 
facture of sewing machines, and an electric motor 
to furnish power for these. 

At the mouth of the main left-hand fork of the 
Buckhannon River,W.Va.,John Alexander & Co. will 
build an extensive lumber manufacturing establish- 
ment—in fact, they have already commenced oper- 
ations. They havea portable mill located at that 
point, and are making lumber to put up their 
buildings, and everything will be ready, by the time 
the railroad reaches there, to put in the heavy ma- 
chinery. The company also has about 30,000 acres 
of land in that vicinity heavily timbered, and they 
will clear it of all the marketable lumber. They 
have large contracts with the Standard Oil Com- 
pany, and will doavery extensive business, em- 
ploying from 300 to 400 men when they get started 
in full. The timber consists of fine poplar, oak, 
ash and cherry, and it will be cut down and worked 
up as it comes. This will be the biggest plant of 
the kind in the State. 

The foundations for the new pulp mill being 
built at Augusta [Maine] by the Cushnoe Fiber Co. 
are nearly completed, and the walls of the building 
will soon be rising to view. The foundations are 
of the most permanent kind, composed of granite 
blocks, and are immediately in front of Bangs 
Bros.’ old sash and blind factory, which, when the 
new building is completed, will form apart of the 
pulp mill. The new building will present a front 
125 feet long, 22 feet high at the north end, and 22 
feet in depth. The south end of this front will be 
40 feet in height. In this building will be the acid 
room, while in a building immediately back of and 
connected with it, 55 feet long, 22 feet wide and 44 
feet high, the digesters will be located. For this 
building not only granite walls have been laid, but 
the entire space where these immense digesters 
are to stand is made solid by a floor, 37x12 feet, of 
granite blocks set in the ground to a depthof seven 
feet. This solid work is rendered necessary by the 
great weight of the digesters, each weighing 
twenty tons, and the strain caused by them in 
‘blowing off.”’. The size of theold Bangs’ mill is 
100x40 feet, and three stories high. The interior of 
this building is all to be changed, and will contain 
the blow-pits, screens and wet machines. The 
wood for the new mill will be prepared in the old 
pulp mill, additional machinery being put in there 
for that purpose. The power will also be furnished 
from the Augusta Pulp Co.’s building. John P. 
Wyman has been awarded the contract for con- 
structing the buildings.—Jndustrial Journal. 
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James Nasmyth, 


We referred, briefly, recently, to the death 
of the well-known engineer, James Nasmyth. 
For the following in relation to his life and 
work we are indebted to the Manchester 
Guardian : 

We regret to announce the death, in Lon- 
don yesterday, of Mr. James Nasmyth, 
whose name is so widely known in connec- 
tion with the steam hammer and other me- 
chanical and engineering operations. In a 
certain sense Mr. Nasmyth was a Lancashire 
worthy, for although not a native he deliber- 
ately selected this county as the most suita- 
ble, from the character of its people, for his 
engineering works, and the fortune amassed 
in twenty years is a sufficient proof both of 
the correctness of his judgment and of his 
business capacity. The family of Nasmyth 
isan old one, and its history both originates 
and culminates ina hammer. One of the 
forefathers was fighting for James IIT. of 
Scotland in his struggle with the Douglases, 


and, defeated by the fortune of war, had 
taken refuge in a smithy, where he was 
passed off asahammerman. The enemy, in 
search of the fugitives, entered the place, 
and the disguised warrior, unaccustomed to 
his new trade, struck a false blow, which 
broke the shaft in two. ‘‘Ye’re nae 
Smyth !” cried a pursuer, whereupon the un- 
skillful hammerman wrenched the dagger 
from his assailant, and, aided by the smith, 
drove off the Douglas men and converted 
defeat into victory. For this signal service 
he received a grant of lands and a grant of 
arms. On the Nasmyth shield may be seen 
“‘a hand dexter between two broken ham- 
mer shafts,” and the motto Non arte sed 
marte. But the later generations of the 
Nasmyths have won their triumphs, in con- 
tradiction of this martial motto, not by war, 
but by the arts of peace. Nasmyth, the 
engineer, was the son of Alexander Nas- 
myth, the painter, who, in turn, was the de- 
scendant of several generations of architects 
and builders. The boy’s early years were 
passed in Edinburgh, where he was born in 
1808, and where his father was known and 
appreciated by the best of the remarkably 
intellectual set who then gave distinction 
to the Scottish capital—amongst them 
Burns, Scott, Lockhart, Brewster, Wilson, 
and others. The painter had also a strong 
taste for mechanics, and was the author of 
the ‘‘Sunday rivet” and other important 
contrivances. His workshop was the pri- 
mary school of James Nasmyth. The boy 
did not take kindly to the methods of edu- 
‘ation then in vogue, but at the High 
School he became acquainted with the sons 
of a large iron founder and of a practical 
chemist, and took great delight in these 
works. Under his father’s care he had be- 
come a skillful draftsman. Part of the cost 
of his courses at the Edinburgh University 
were defrayed by the construction of models 
of steam engines. His mother would some- 
times peep into his little workshop and say, 
‘““Ye'll_ kill yersel, laddie, by working so 
hard and so late.” The whole family were 
most affectionate and devoted to each other. 
He conceived what amounted to a passion 
to be employed at Maudslay’s, but when 
father and son arrived the great engineer 
said he would have no more pupil appren- 
tices. 

As he took them through the works they 
passed a laborer clearing out ashes from 
under a boiler furnace, and the young Nas- 
myth said, ‘‘If you would only permit me 
to do such a job as that in your service I 
should consider myself most fortunate.” 
“So,” said Maudslay, ‘‘ you are one of that 
sort, are you?” He became assistant in 
Maudslay’s private workshop, and continued 
with him until his death. In London he had 
the good will of many who were glad to be 
kind to the boy for his father’s sake. Thus, 
Brougham introduced him to Faraday, with 
whom he maintained a lifelong friendship. 
He decided to begin business on his own 
account in Manchester. He was introduced 
to the Grants, who invited him to dinner. 
William Grant inquired as to his prospects. 
“T told him, as briefly as I could, that I 
intended to begin the business of a mechani- 
cal engineer on a very moderate scale, and that 
I had been looking out for premises wherein 
to commence operations. He seemed inter- 
ested, and asked more questions. I related 
to him my little history, and told him of my 
desires, hopes, and aspirations. ‘What was 
my age?’ ‘Twenty-six.’ ‘That is a very 
young age to which to begin business on 
your own account.’ ‘ Yes; but I have plenty 
of work in me, and I am very ecomomical.’ 
Then he pressed his questions home. ‘But 
what is your capital?’ Itold him that my 
capital in cash was £63. ‘What!’ he said, 
‘that will do very little for you when Satur- 
day nights come round.’ ‘That’s true,’ I an- 
swered; ‘ but as tlfere will be only myself and 
Archy Torry to provide for, I think I can 
manage to get along very well until profitable 
work comes in.’ He whispered to me to 
‘keep my heart up!’ With such views, he 
said, I was sure to do well. And if, he 
added, on any Saturday night I wanted money 
to pay wages or other expenses, I would find 
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in Cannon street, “and no security.’ These 
were his very words.” Mr. Nasmyth’s ex- 
periences of this district and its people were 
pleasant. ‘‘ On the whole,” he said, ‘‘ I have 
found a great deal of unselfish kindness 
among my fellow-beings. They have often 
turned out of their way to do me a service; 
and I can never be too grateful for the un- 
wearied kindness, civility, and generosity of 
the friends I encountered during my stay in 
Lancashire.” He began business as an en- 
gineer on a flat in Dale street, and his work 
prospered and increased until he obtained on 
a 999 years’ lease the land at Patricroft where 
he built the Bridgewater Foundry. This was 
the birthplace of the steam hammer. Into 
the controversy as to its origin we need not 
enter. The most remarkable application of 
the hammer in its earlier days was for driv- 
ing the piles for the extension of Devonport 
Docks. ‘‘ There was a great deal of curi 
osity in the dockyard as to the action of the | 
new machine,” says Mr. Nasmyth. ‘The | 
pile-driving machine men gave me a good-na- | 
tured challenge to vie with them in driving | 
down a pile. They adopted the old method, | 
while I adopted the new one. The resident | 
managers sought out two great pile logs of | 
equal size and length—70 feet long and 18) 
inches square. Ata given signal we started | 
together. I let in the steam, and the hammer | 
at once began to work. The four-ton block | 
showered down blows at the rate of eighty a| 
minute; and in the course of four and a half | 
minutes my pile was driven down to its re-| 
quired depth. The men working at the | 
ordinary machine had only begun to drive. 
It took them upwards of twelve hours to 
complete the driving of their pile.” A round | 
of cheers greeted this performance 
of the steam giant. 

In the management of his Patri- 
croft works Mr. Nasmyth showed 
genuine interest in the welfare of 
his workmen, but he was strongly 
opposed to unionism, and success- 
fully defeated a strike by the impor- 
tation of new hands. ‘‘ Free trade 
in ability” was one of his mottoes. 
Mr. Edward Tootal early in his 
business career said to him, ‘‘ Never 
give your men cause to look over the 
hedge,” and by following this excel- 
lent advice, which was fully in 
accordance with his own generous 
disposition, he made his men com- 
fortable, and therefore loyal. In 
1856 Mr. Nasmyth retired from 
business life, at the early age of 
48. He had been happily married 
for sixteen years, and on leaving 
Patricroft invested the bulk of his 
fortune in consols, which his wife 
happily described as ‘‘ the true anti- 
bilious stock.” Since then in his 
pleasant retreat at Penshurst he has 
devoted himself chiefly to the study 
of astronomy, and is the discoverer 
of the ‘‘ willow leaf” appearances 
on the surface of the sun. In 1874 
he published an important mono- 
graph on the moon, and in 1883, a 
charming ‘‘autobiography,” which 
was edited by Dr. Smiles, and in- 
deed grew out of suggestions and 
inquiries made by the author of 
the ‘‘ Lives of the Engineers.” In 
this volume he not only tells the 
story of his own early struggles, 
but pays a filial tribute to his 
father’s genius. The list of Mr. 
Nasmyth’s mechanical inventions is 
a long one. His name will be 
remembered both in pure and in 
applied science, whilst the story of 
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A Girl Engineer. 





A very pretty young lady sat in the office 


of the United States inspectors of steam ves- 
sels yesterday forenoon. She 
somely dressed in black silk, wore a becom- 


was hand- 





























his successful career, his conquest 
of difficulties, and his progress from 
scanty means to well-earned leisure 
and ample competence, will remain 
as an incentive to others to emulate his; 
example. Mr. Nasmyth had had remarkably | 
good health, but for the last few months he | 
had been suffering from illness, and his death 
is ascribed simply to old age. He left his 
residence at Penshurst, near Tunbridge 
Wells, about a month ago, and had since 
been staying at Bailey’s Hotel, South Ken- 
sington, where he died yesterday. 











Captain Burnham was willing, if she 
knew her ‘‘ biz,” but he first sent her to the 
surgeon’s office in the custom house to be ex- 
amined for color blindness. Of course she 
passed. She then returned tothe inspector’s 
oftice for examination as to her fitness to hold 




















of pilot, Eliza E. Poole;_age, 28 years; na- 
tivity, Massachusetts; complexion, light; 
height, five feet two three-quarter inches; 
color of eyes, blue; color of hair, brown.” 
In her application Mrs. Poole states that she 
has had two years’ experience on the steam 
yacht Nelly. ‘‘She is a dandy,” says Major 
Copeland, as he handed her a license, filled 
out with more than usual care.—Boston 
Herald. 
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New Power Hammer. 





We give herewith perspective and sectional 
views of a power hammer recently brought 
out by Beaudry & Co., of Boston, Mass., the 
construction of which embodies some entirely 
new features in such machines. 

As will be seen, the frame of the hammer 
is of such form as to secure the greatest pos- 
sible rigidity and strength, motion for the 
hammer being taken by belt to the shaft, 
which passes through the base from side to 
side, the hole cored through the anvil block 
being of suflicient size to clear the shaft. 
The anvil block is separate from the main 
frame and rests upon a separate foundation, 
thus relieving the machine of all shocks pro- 
duced by the hammer. 

Reference to the detail cut will show how 
motion is taken from the shaft to the ham- 
mer, one side only being shown, the other 
side being identical with it. Eccentrics are 
fastened to the shaft at either side within the 
uprights, from which rods run up to the 
connection, and operate the 
tion composed of the bar a!, and lever 
arms }' and 4*. To the middle of the bar a 
is also attached by a suitable link the heavy 
piece of leather belting which passes 
through the hammer and is_ sus- 
pended from either side, this being 
the medium through which motion 
is imparted to the hammer. 

The vertical motion of the con- 
nection is 12 inches, and when the 
hammer is moved slowly down- 
wards to the lowest point it does 
not quite reach the anvil, but when 
in rapid motion the deflection of the 
leather strap and of the spiral 
springs, which are seen behind the 
lever arms }! }?, allows the hammer 
to come down with full force, and 
then raises it again very quickly, its 
upward limit of motion being also 
considerably higher than when the 
motion is slow. The rapidity of 
motion and force of the blows are 
under the absolute control of the 
operator, who regulates the machine 
by a foot lever, or if may be con- 
trolled by an assistant handling the 
vertical lever shown, this lever rest- 
ing in a socket from which it may 
be lifted when not in use. A coun- 
terbalance in the fly-wheel stops the 
hammer always at the highest point 
in the stroke. 


parallel mo- 




















The machine shown has a hammer 
weighing 200 pounds, and will strike 
a blow from the lightest ever re- 
quired up to 800 pounds; the full 
range of force being obtainable from 
one blow to the succeeding one, or, 
P in other words, the first blow may 

be the lightest, and the next one the 











heaviest. The driving pulley is 18 


























BEAUDRY’s POWER HAMMER. 


ing tongue and a smile which carried the 
veteran inspector, Andrew Burnham, back 
100 years or more to the days of his youth. 
Major Copeland, the genial clerk of the 
board, in his anxiety to do honor to his illus- 
trious visitor, swallowed an extra clove and 
nearly strangled. The lady was present on 
business, and that business was the procur- 


‘ing of a license as a pilot for the steam yacht 


the position of pilot of steam yachts. She 
knew all about port and starboard, cross sig- 
nals, rules of the road, etc., and was given a 


special license as pilot of the good steam | 
filled out by the | 
United States surveyor gives the following | 


yacht Isis. The blank 
description of Mrs. Poole, the first woman 
ever licensed by the board of steam vessel in- 


spectors on the New England coast : ‘‘ Name 











inches diameter for a 5-inch belt; 
the shaft is 8 inches diameter; anvil 
block 28 inches high. The machine 
illustrated weighs 5,500 to 6,000 
pounds; and other sizes are made 
smaller and larger than this, having 
hammers weighing 100 to 400 pounds, 
and adapted to any work within 
their range requiring a power ham- 
mer. 
——_+ae—_—_—- 

The elevated railroads of Brooklyn are 
advertised for sale to satisfy arrearages of 
taxes amounting to more than a half million 
of dollars. Moral: Pay as you go. 


—  eep>o —— 


The address of the American Society of 
Mechanical Engineers has been changed to 
12 West Thirty-first street, New York, 






















































Extension Fronts for Locomotives. 
Various smoke-stacks and spark arresters 
for locomotives have been designed, but have 
failed to accomplish the purpose of prevent- 
ing sparks from setting fire to objects along 
the line of the road, injuring the rolling stock 
passengers. Among the 
extended smoke-boxes, 


and annoying the 

various the 
or extension fronts, as they are often called, 
At first they were not as 
favorably they 
they were tried several times and then aban 


devices 


were brought out. 
received as deserved to be; 
doned, but in late years their valuable features 
have been recognized, and extension fronts 
are now extensively used in different sections 
of this couniry. They undoubtedly have 
their enemics, but they have many more 
friends. That a few sparks will occasionally 
fly out of the stack on an extension front is 
true, and cannot be prevented so long as an 
opening for the escape of gases is required: 
but it is also true that the e xte nsion front re- 
tains the largest bulk of the sparks, cinders, 
and unconsumed fuel, and carries them to a 
place where they can do no harm, instead of 
throwing them along the line of the road- 
the worst use they can be put to. The extra 
expense incurred for emptying the boxes at 
designated places should not be an objection, 
as it certainly amounts to much less than the 
compensations paid for fires so often caused 
by the use of other devices. 

In order to make the extension fronts work 
they must be fitted perfectly 
will catch 


successfully, 
air-tight, otherwise the cinders 
fire, warp the sheets, and render the box use- 
less. Neither should they be allowed to fill 
up too much, as then the sparks will be 
thrown out of the stack; 
should be provided for emptying the smoke 
boxes without opening the door in the front 

Although the primary object of the exten- 
sion fronts is to retain the sparks, it is often 
claimed that they save fuel; we believe that 
this claim could be substantiated by care- 
fully conducted experiments. The strong 
blast in the short smoke-box not only draws 


also ample means 
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the sparks, but also unconsumed fuel into 
the smoke-box; and since there is no room in 
the short boxes to hold them, they have to 
be lifted bodily and thrown out of ‘the stack, 
and this an expenditure of work 
which the exhaust steam must supply. 
Again, this solid matter meets obstructions in 
the smoke-stack, such as the netting, cones, 
against which it is violently thrown and 
broken up; this also requires work which 
must be furnished by the exhaust steam. 
Even the fact alone of having obstructions to 
the passage of the exhaust steam must neces- 
sarily reduce the useful effect of the blast. 
Now the extension front has generally a plain 
smoke-stack without any obstruction in it; 
the exhaust nozzles extend to above the net- 
ting in the smoke-box, the exhaust 
steam has an unobstructed passage, and will 
on this account lose litle of its useful effect. 

The cinders are held in the box, hence 
there is no work expended in lifting these 
and throwing them out of the stack; no work 
is required from the exhaust to break them 
up, hence it is reasonable to conclude that | 
the exhaust steam in the extension front has 
less work to do than in the short box, and 
that in the extension front nearly the whole 
force of the exhaust steam is expended for 
its legitimate purpose, namely, creating the 
necessary forced draught. It is also reasona- 
ble to conclude that, since the exhaust steam 
has less work to do, the exhaust nozzle can 
be made, and, in fact, larger in the 
extension front than in the short smoke box. 
But the exhaust nozzle leads to 
other consequences—it reduces the back- 
pressure in the cylinders, and creates a milder 
lighter fires can be carried, 
and more time given to combustion. In view 
of all these advantages we believe the claim 
of economy in fuel to be just. 

But there is a possibility of over-estimating 
the economy of fuel with the use of the ex- 
tension front. In the majority of cases a 
brick arch in the fire box is used in counec- 
tion with the extension front; 
tends to prevent unconsumed fuel from being 


means 


etc. 


hence 


is made 


enlarging 


draught so that 


the brick arch | would 
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drawn into the smoke-box, which also tends 
to save fuel, and the amount saved by the 
brick arch and that saved by the extension 
front can only be determined by carefully 
conducted experiments. 

That extension fronts have not given sat- 
isfaction in some cases cannot be denied, 
but we believe the cause to have been bad 
workmanship, faulty design, or wart of 
proper care when in operation. On the other 
hand, many of our prominent roadsare using 
them successfully, and there are no signs of 
abandoning them. 

It is sometimes stated that the great ca- 
pacity of the extension front is detrimental to 
the draught. Mr. D. K. Clark, in his treatise 
on Railway Machinery, recommends three 
cubic feet of capacity per square foot grate 
surface as the proper proportion for a smoke- 
box. Many extension fronts do not contain 
much more than that when empty, and 
when partly tilled will probably contain 
less, hence not much trouble need be anti- 
cipated from the increased capacity. 

Besides the advantages named, the use of 
‘the extension front also promotes the com- 
fort of passengers, aud cleanliness. The pas- 
\sengers may keep the windows open with 
‘comparative comfort, and are not so liable to 
soil their hands in taking hold of hand-rails 
when stepping off the car. 

Se 


Wooden Horses. 


O. S. Whitmore, writing to the North- 
western Lumberman, has, amongst other 
things, this to say about horses—wooden 


horses used in the building trades. 
The life of a horse is short, averaging 
about one-half the ordinary building season, 


and in many cases only one-third. If the 
average contractor were asked as to the 
number of horses in use in Chicago at a 


given time, he would probably answer, ‘ I 
don’t know.” Or if he undertook to tell, 
would not come within many thousands 
of the right number. Were he asked as to 
the actual number used in a year, his guess 
undoubtedly be wilder still. The 
writer has haunted stone masons, brick lay- 
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ers, plasterers and lathers, till he can present 
the following as being somewhere near the 


truth. If there is any error it is in not mak- 
ivg the figures large ‘enough. 
‘A. horse will average about 30 feet of 


lumber, and there are about 50,000 horses in 
use in the city to-day; double this for the 
season, and we have a total of 3,000,000 feet 
of lumber every year put into these awk- 
ward but useful and indispensable adjuncts 
of the building trade. A promivent con- 
tractor gives the cost of his horses as all the 
way from 60 to 75 cents each. He also 
asserts that it is a pretty small contractor who 
does not use fully 100. This would make 
the estimate of the number here given much 
too small, but for the further fact, as he 
states it, that many of the lesser concerns, 
who work only on small dwellings, and 
other small jobs, make their horses last 
longer than here stated. 

There are no regular manufactories of 
horses here in the city, as far as the writer 
could discover, but the carpenters make 
them by the piece for the masons and plaster- 
ers, and evidently make a good thing of it. 
Why no one has thought to start a shop with 
a little outfit of suitable machinery, is a 
wonder. <A better and cheaper borse could 
be made, and there isa pretty good chance 
for a business that involves the use of from 
2,500,000 to 3,000,000 feet of lumber annu- 
ally, or a business of upward of $50,000. 
Many of the contractors have expressed the 
wish that there was such a concern, where 
they could send any time and get just what 
they want, and at a reasonable price. Who 
will make the venture? 


—— > 


The ninth annual convention of the New 
England Water-works Association will be 
held at Portland, Maine, on June 11, 12 and 
13. Arrangements have been made for the 
accommodation of delegates and guests at 
the several hotels in the city. There will be 
the usual reading of papers, and an exhibition 
of water-works supplies 
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The London & Northwestern © Railway 
Company proposes to invest two and a half 


million dollars in improving Holyhead har- 
bor, make the landing of trans- 
atlantic steamers safe and pleasant. If this 
is done it will shorten the time between New 


so as to 


York and London by ten hours. 
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In eres with a resolution adopted by 


the A. S. M. E., President Smith appoiuted 
the hire members a committee to 
report at the next meeting upon a standard 
method of tests for locomotives: Charles B. 
Richards, William Forsyth, Henry B. 
Stone, Prof. James E. Denton, Francis W. 
Dean, Axel S. Vogt, and Allan Stirling. 

By some unaccountable mistake, this com- 
mittee was referred to last week in our re- 
port as a committee to investigate and report 
upon the comparative efficiency of compound 
and simple locomotives, a misstatement which 
we take this opportunity to correct. 

The committee on nominations for officers 


as 


is as follows: Robert W. Hunt, Henry G. 
Morris, B. H. Warren, G. A. Gray, and 
Jesse M. Smith. 


ee 

A well-known locomotive engineer declares 
that if he could invent a red paint that would 
withstand the action of the fire, he would 
have no difficulty—by painting the inside of 
fire-boxes with it—in getting certificates of 
a saving of twenty-five per cent. in fuel. 

———_eapoe—___—_ 

In the Italian Navy experiments are being 
made with a mixture of coal and petroleum 
for fuel. A fierce fire is said to be the result, 
with damage to furnace plates. 








Machinists’ Supplies and Lron. 

New York, May 24, 1890. 

Iron—American Pig.—No change of imporiance 
has taken place in the situation here, though a 
more hopeful feeling seems to prev vail in some 
quarters—especially in the West. Though it is 
probable that the eonsumption of iron was never 
greater than at present, the productive capacity of 
the furnaces has kept well ahead of it, and there is 
sufficient surplus to prevent any rise in values, with 
the prospect that they may be lower before the 





We quote Northern brands No. 1 Foundry, $18 to 
$19; No. 2, $17 to $17.50. Southern brands No. 1, 
$16.50 to $17; No. 2, $16 to $16.25. 

Scotch Pig.—There has been no quotable change 
in values. 

We quote Eglinton, $18.50 to $19; Dalmellington, 
$21.25 to $21.50; Coltness, $24.50 to $25. 

Bar—The demand has been fair. with some shad- 
ing of prices, though they are not quotably lower. 

We quote Common, $1.85; Medium, $1.90; Refined, 
$1.95 to $2, for round lots on dock. 

Copper—The market has ruled firm, and some 
large consumers have recently contracted for their 
supplies. 

We quote Ingot, Cakes and Wire Bars at 143¢c. to 
14% Common casting brands are somewhat ea- 
sier, at 123¢c. to 124ée. 

Lead—Dealers and consumers have been doing as 
little business as possible, the market being almost 
entirely under speculative influences. Prices range 
from 4.20c. to 4.35¢. 

Spelter—Moderate sales are reported, 
market has ruled quiet, 

We quote Ordinary brands of Western, 5 
5.25¢.; Choice, 58¢c. to 5.40c.; Refined, 634c. 
Silesian, 65¢c. to 634c. 

Tin—The market has been under the control of 
speculative ose with a moderate jobbing 
demand at 21.10c. to 21.20c. 

Antimony—There has been a moderate jobbing 
demand, quotations being for Hallett’s, 19¢. to 1944c.; 
Cookson’s, 25c. to 26c. 

Lard Oil—The ruling price is 53c. for Prime, 
though some concessions are obtained by buyers. 


and the 


.10¢. to 
to 7c.; 








* WANTED * 


* Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 





Mech. draftsman wishes situation. D., Am. Macu. 


Wanted—Good pushing foundry foreman;jobbing 
shop. Give refs. Address Box 22, AM. MACHINIST. 


22, 
Wanted—Ass’t draftsman for a machine shop in 
Brooklyn, N. Y. Address K, AMERICAN MACHINIST. 
A mechanical engineer, sup’t of large works for 
years, wants position. Engines, boilers, sugar and 
general machinery. Box 20, AMERICAN MACHINIST. 


Wanted—Good general machinist to work on Cor- 
liss engines, ice and refrigerating machinery. Ad- 
dress Frick Company, Waynesboro. Franklin Co., Pa. 

Wanted—Capable foreman for job iron decades 
in Conn. State experience, and salary expected. 
Address Mach’y Castings, AMERICAN MACHINIST. 

Wanted -A first-class pattern maker. Steady 
work and good pay to the right man. Address Box 





Wanted—Capable draftsman; 
with printing presses preferred. State exp., and 
wages expected. Address H., Am. MACHINIST 

Three good draftsmen wanted at once on general 
machinery. Give references, and salary expected 
Bucyrus Steam Shovel and Dredge Co., Bucyrus, O 

Foreman wanted to take charge of a machine shop; 
competent to manage men, and exp'd in steam en 
gine building. Address N. M., AMERICAN MACHINIST 

Wanted—Salesman to solicit for 
one who has other line preferred. 
Address, stating terms, etc., C., AM. MACHINIST. 

Wanted—A first-class shafting turner to work on 
a regular shafting lathe. Steady employment in 
St. Louis, Mo. Address Box 18, AMERICAN MACHINIST 

Wanted—A steady position by an exp'’d milling 


one acquainted 


brass foundry; 
Must have exp 


machine hand in wood-working machinery Ad 
dress W. T. V., Box 288, Galt, Ontario, Canada 
Machinists Wanted—First-class floor hands and 


fitters of large experience and of good habits can 
find steady employment and liberal wages. Ad 
dress Morgan Engineering Company, Alliance, O. 

Machinists Wanted—First-class vise and lathe 
hands on punching machinery and machine tools; 
also pattern maker. Steady job and good pay 
Frech Machine,Works, Streator, 


Draftsman Wanted—Presses, dies and general 
machinery. Write, stating age, where last em 


ployed, and salary expected, tothe Dover Machine 
Works, Dover, Delaware. 

Wanted—A foreman boiler maker for a first-class 
establishment on the Pacific coast. He must thor 
oughly understand marine and stationary boilers: 
also repairing. Apply, by letter only, to Boilers, 
AMERICAN MACHINIST. 


Wanted—10 or 12 good machinists, principally vise 
hands. Only those familiar with the erecting of 
wood-working machinery need apply. This will be 
a good opening forambitious young men. Address 
E. & B. Holmes, 59 Chicago st., Buffalo, N. Y 


Wanted—A thoroughly practical foundryman, 
with some capital, to join the advertiser in estab 
lishing a general iron foundry ina southern city. 
Must furnish satisfactory reference. Address 
**Foundryman,” P. O. Box 1592, Philadelphia. 

Wanted—Position as sup’t or foreman by a young 
man, 35, successful in the systematic manufacture 
of machinery and mechanical devices, and in the 
economical management of men. A draftsman and 
designer of automatic and bay heen machin 
ery, tools, jigs, ete. Box AMERICAN MACHINIST 

Wanted— Experienced Dre accurate bookkeeper 
by Chicago firm manufacturing special machinery. 
Must be perfectly familiar with the business, and 





accustomed to figure cost of labor, material, ete., 
as required in building machinery. A good, perma 
nent position to the right man. Reply, with refer 


ences, stating age, experience, and salary expected. 
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~ MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
35 cents per line, each insertion, 


Cheap 2d-h'd Lathes & Drills. S. M. York, Clev’d.O. 


Koopman’s Scales for quick measurements. 


Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 

New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, Ohio 

Light and fine machinery to order: Foot Lathe. 

‘atalogue for stamp. E. O. Chase, Newark, N. J. 


Turned and Highly Polished Iron and Steel Shaft 
ing aspecialty. Merwin McKaig, Cumberland, Md. 


Complete list of our Seales 
for 2c. stamp \ 


and other new tools 


T. Koopman, Chicago 


Wanted—Customers for our new Radial Drills 
C. HW. Baush & Sons, Holyoke, Mass, 
For Sale—Patent right of Calipers. Address E. 


V. Faucett, 14 E. 7th St 


Del 


Engineers Wi inted to se nd their addresses and re- 
ceive free a WMcent book, “Hints and Suggestions for 
Steam Users.”’ Lord & ©o., P.O. Box 1262, Phila., Pa. 


Simonsen-Walter Mfg. Co., Jefferson City, Mo., 
with modern foundry, machine and wood-work 
plant, wants spec. to manuf. for Western trade. 


. Wilmington, 


For Sale—Crosby Steam Engine Indicator 
changed business, will sell cheap. Kimball 
Anamosa, lowa, 


Wanted 


Having 
Bros., 


-A large boring bar, 12 ft. long, with slid 


ing and facing heads; the latter to reach 4 ft. in 
diameter. Rand Drill Co., North Tarrytown, N. Y. 


Wanted—-To buy second-hand lathes, planers and 
shapers of all sizes. Must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 


How to remove and prevent scale in steam boilers 
at acost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa 


For Sale—The patent on a hand-shaper, especial 
adapted for tool makers, experimental work or 


wf: machine work. Description of shaper with 
wood cut, on application to John F, Seidel, 176 Wil 
liam st., Newark, J 


For Sale—A splendid foundry and machine shop 
plant (partially destroyed by fire); a great oppor 
tunity for a good party: suited for any kind of mfg 
| business. Good location; good R. R- facilities; very 



































































summer is over. 16, AMERICAN MACHINIST. Box 21, AMERICAN MACHINIST. cheap. Address L. W. Shafer, York, Pa. 
« iG" LATE EH 
e . 
_ ELEC >< Cc. W. LE COUNT, 
_— ” South Norwalk, Conn, 
’ 
Ce-> eee ae, re Sone WGHOLSON, CLE COs. ° 
=< p een => REDUCED PRICE OF LE COUNT'S 
. = HEAVY STEEL DOG a3 
= — oO. Ineh. nite. FS 5 DB 
e MCHOLSON FILE CO: - ae. = ..& 40 2° «> 
“= a tec! Biss eS 
ea ° TRIE ta 2 © BEAMAN & SMITH, TAL ees oe 
= PROVIDENCE, R. 1. Vig: WEre gd & 
eae Ss « 
= I o Taal) 38 be 
— > Let Lw ess FB 
LD : - — So Bo nesee 120 8 * zoe 
a maacMICHOLSON [Lt Cee Ge P14... 1.36 2S B 
bear enns a 1 1 bo ESF @ A) 
,12 1.80 S ab & 
1 2.10 © ne 5 -) 
412 2% aes = 
f 325 E RS & 
o Fuil set of 19 $23.60 EF © ® = 
| 20 (« 5 WetaomF 
} & al (e xt hy 5.00 a age 


<4 
LZ 
g 


BUFFALO ame 


Se SiS COATES IAS EAST L 











spisithemstntenegraeineererinens a 
=U 






A. J. WILKINSON & 0 


Box 3600. 


BOSTON, MASS. 












HW.JOHNSMFGCO. 


87 MAIDEN LANE, 
NEW YORK 
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SEND FOR CIRCULAR. 


itchburo Machine Works 





MANUFACT URERS OF 


+. METAL WORK 


why 


wit 


KING MACHINERY 


Nos.151021 Main Sr, 


ITCHBU RG, Ma AY 





Dodge Independence 


Vood Split Pulleys 


Lighter than Iron, 
Greater traction than fron, | 


Bushing system allows each pulley to be 
fitted to 22 sizes of shafts. 


COOKE & CO., Sales Agents, 


22 Cortlandt St., New York. 





Shafting, Hangers, Engines, Boilers, Eto. 


Write for prices, mentioning this paper. 








THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BARKER, Manager, 


(Registered English Patent Agent According to Act of 
Parliament,) 
252 BROADWAY, NEW YORK. 


European Patents obtained at low rates and sold 
on Commission through London House. A good 
invention is worth as much in Great Britain as in the 
United States. Competent draftsmen employed on 
the premises, and special terms allowed inventors 
also obtaining their U. 8. patents through the 
Agency. (CORRESPONDENCE SOLICITED.) 


WILLIAM JESSOP & SONS, L'D. 


Chief American Office, 
° HEF FIELD » 191 JOHNST., NEW YORK, 





B Tw 

2 &@e 

JESSOP S. — 
o2| 5 

BEST esl @sa 
TOOLS | EEL :* =; 
Cold Medal, Paris, El Er FF 





ASBESTOS CEMENT FELTING, 


FOR LAGGING LCCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW, JORNG MANUFACTURING ¢0, 


87 Maiden Lane, NEW YORK. 





A FACT FOR YOU. 


A large manufacturing firm, who ha 
neglected the adoption of a Be rryman 
Feed Water Heater and P urifjer in their 
steam plant, were at last, owing to the 
cost of fuel, induced to put one in. 

In less than a month they found a say 
ing of over 30 tons of coal. This not only 
showed a great interest on the invest 
ment, but in a few months paid the 
whole cost of the heater. 


BENJ. F. KELLEY & SON, 
®1 Liberty St., NEW YORK. 


Feed Water Heating & Purifying. 





One Small Set of 8 
One Set of 12 


& 6.25 
todin 13 2 


by 1-4 inches to 20iné h, 
by l4in. to2 in. continued by 1 2in. 


JUST PUBLISHED. 


1 Vol. 12mo., cloth, $1.50. 


SLIDE VALVE GEARS. 


AN EXPLANATION OF THE ACTION AND CON- 
STRUCTION OF PLAIN AND CUT- 
OFF SLIDE VALVES. 


BY 
FREDERIC A. HALSEY, 
MECHANICAL ENGINEER, 

FULLY ILLUSTRATED, 
ANALYSIS BY THE BILGRIM DIAGRAM 


D. VAN NOSTRAND COMPANY, 


23 Murray and 27 Warren Sts., New York. 
Copies sent by mail on receipt of price. 











“Star” Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in. eed, etc 


Boe p Yeo 
LATHE 














Scroll Saws, i Catalogue 
Cireular ree 
Saws, Lathes of all our 
Mortisers. Machinery. 





Ses ca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 


WORTHINGTON 
Independeyt Condenser 


An Economical Addition to Steam 
Engines. 


POWER CAINED or 
FUEL SAVED 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


ELECTRIC LIGHT MILL BOAT 
and PUMPING ENGINES 


HENRY R WORTHINGTON 


NEW YORK 
PHILADELPHIA  CHICACO 





BOSTON 





sT LOUIS ST PAUL SAN FRANCISCO 
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Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 








ane B sina Oe we). 
Castings for High Speed Steam Engine, 


CYLINDER, 


T. SHRIVER & CO., IRON AND BRASS FOUNDERS 
333 E. 56th St., N. ¥. City. 





4 in. x 4 1-4 in. 


Seta of Castings for Engine illustrated above, with Cast 
steel Shaft, Connecting Kod and Rock Shaft and Brass Bear 
ings, boxed and shipped on receipt of $29.00. Three sheets 
blue prints of working drawings, extra. 


GLEASON MACHINE TOGLS 


Engine Lathes, 22 inch to 72 inch swing. 
Iron Planers, 26 inch to 84 inch wide. 


HILL, CLARKE & CO., 








156 OLIVER ST., BOSTON. 
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BEVEL GEAR CUTTERS, GEAR CUTTERS 


FOR 
SPECIAL JOBS, DIAMETRAL, CIRCULAR & ODD PITCHES, 


Special and large Diameters. Special size Holes. All made to 
sharpen. Facilities for prompt delivery. 


R. M. CLOUGH, Meriden, Conn. 








DROP FORGING. 


Speirs & MOORE, 


WORCESTER, Mass. 











Double Jet 


ARK injector 


PARK MFG. CO., 


Portand 
Street, 


Boston, 
Mass. 


THE most reliable under varying steam pressure of any 
injector known. Will work from 15 pounds to 180 pounds 
without any adjustment. Theonly Automatic Injector 
that will thoroughly ot haar when shut off, thus pre- 
venting freezing. L£ve hine Guaranteed. 


INJECTORS AND JET APPARATUS 
FRISBIE FRICTION 
PULLEYS ¢ CLUTCHES, 


THE D. FRISBIE CO., 


114 LIBERTY STREET, - NEW YORE 


STEAM 






TO THE BOILER 


WATER 











McCFADDEN CoO., 


1025 MARKET ST., PHILADELPHIA. 


LACKAWANNA 
GREASE CUP 


Will Save its Cost In Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 

DRIPPING AND SPATTERING. 

A POSITIVE FORCE FEE 
most PERFECT REGULATION od 
GREATEST CONVENIENCE in opera- 
tion yet attained in any device for the 
lubrication of machinery. W orks 
4 equally wellinevery possible position, 


Lackawanna Lubricating Go,, 


41 Coal Exchange, Scranton, Pa. 











SOME NOTABLE ARTICLES 


APPEARING IN BACK ISSUES 
OF THE 


AMERICAN MACHINIST. 


The following list is published to facilitate 
the ordering of back numbers containing 
them. Any of these issues can be ordered 
through any newsdealer, or of the ggg 


ers direct, at the price then ruling, viz. 
5 Cents a Copy. 

1886. 
Pattern Making, Various Articles on. By F. W. 


Barrows. Appearing in 29 issues. 
Foundry Practice, Various Articles on, 
Masters, appearing in 16 issues. 
Strength of Different Mixtures of Cast-iron and 

— of Testing. By Robt. E. Masters, April 


By Robt. E. 


ouniey Practice, Articles on. By Foundryman. 
(LC. Jewett.) Aug. 14, Sept. 25, Dec. 18. 

Foundry Practice, Articles on. By 8. Bolland, May 
8, 22 29, June 26, July 10. 

The Morton-Poole Roll Grinding Lathe. By Joshua 
Rose, J. G. Tramis, me e ry and C. A. 
Smith, July 3, 24, Aug. 7 21,Sept. 2 

Machine Shop Cost and ‘Nine J ces ota By A. J. 
Shaw, Henry Metcalfe and C. A. Burton, April 
8, 17, May 8. 

Tests of iron. By David Spence, April 17, Oct. 30. 

Traction on Grades. By A. B. Ropes, Oct. 30. 

Wilson’s Valve Gear for Locomotives, Oct. 30. 

Casting Face-plates Face Up. By David Spence, 
Oct. 23. 

A Job of Shaft 
Oct. 23. 

Inventory Valuation of Machinery Plant. 
lin Smith, Aug. 7. 

Making a Cast-iron Sheave. 


Straightening. By F. L. Johnson, 


By Ober- 


By P. 8. Dingey, July 


New ge Boiler designed by Norman Wheeler, 
July 1 

Core i ‘with Rotating Back. By Thos. Wathey, 
July 24. 

Universal Table for Lathe Change Gears for Screw 
Cutting. By Joshua Rose, July 24. 
Gating, Clamping and Securing Chaplets. 

thew Wiard, May 1. 
Printing Frame ‘and Manner of Making Blue Prints. 
By C. L. Redfield, July 31. 
Some Pressure Tests. By C. 
An Expanding Mandrel—Turning ‘I I 
S. Beach, Nov. 27. 
Core Making in Foundries. 


By Mat- 


O. Sine, Nov. 27. 
‘apers. By Chas. 


By David Spence, Nov. 


20. 

Making Pattern for Spiral Grooved Drum. By Geo. 
Allge, Aug. 14. 

Rolling Conic Sections Applied to Gears. 
B. Grant, Nov. 6. 

Ninety-ine h Be lpaire Fire-box Boiler, Nov. 6. 

Spacing inthe Milling Machine. By Chas. S 
Aug. 21. 

Engine tinea. 

Traction and Adhesion. 


By Geo. 


. Beach, 


By J. G. Tramis, Aug. 21. 
By A. B. Ropes, Aug. 28 


Internal Key-seating on Milling Machines. By A 
B. Landis, April 17. 

Tapping Holes in Boilers. By A. B. Landis, April 
24 


How to True Emery Wheels. By L. Best, 

Work and System in the Drawing-room. 
Redfield, Aug. 28. 

Oiling Lathe Carriage Ways. By Wm. 

Aug. 28. 

Moulding a Screw or Worm without Cores. 
George Allge, Sept. 11, 18. 

Power Absorbed in Cutting Cast-iron. 
Hobart, Sept. 11, 18. 

Moulding Screw Propellers in Loam. 
Devlin, Sept. 18. 

Dimensions of Wrought iron Pipes in England. 
A. G. Brown, Sept 4. 

Truing Up and Replac ing Milling Mine hine Centers 
with Accurate Alignment. By A. B. Landis, 
Jan. 16. 

Methods of Working and Tempering Steel. 
W. Goodyear, Jan. $ 

Slotting Tool. By J. J. ‘Bingley, May 8. 

How to Make Clean Solid Castings at Least Possible 
Cost. By Matthew Wiard, April 10. 

Truing Milling Machine Centers. By W. 
April 10, 

Lining Engine Lathes. 
10. 


April 24. 
By ©. L. 


H. Bradt, 
By 
By James F. 
By Chas. A. 
By 


By 8. 


R. Ballou, 


By Chas. 8. Beach, April 


Steam Piping. By J. G. Tramis, April 10. 


An Equalizing Dog. By A. B. Landis, April 10. 
Screw Cutting Dies. By John J. Grant, April 10. 
Some Handy Shop Tools. By Fred. H. Colvin, 


April 3 

woo Bells for Blast Furnaces in Green Sand 
Without Patterns. By Geo. O. Vair, April 3. 

Furnace for Heating Long Bars. By W. G. Rich- 
ards, April 3. 

Cutting Tools—Roll Turning. 
Oct. 16. 

Hydraulic Forging. By J. Richards, July 10. 

A "Box ’ Jig. By C. E. Simonds, June 19. 

Cheap Testing Machine. By Wm. Merrill, Feb. 6. 

Boring aeep Holes. By A. B. Landis, Mar. 27 


May 
WwW MB Steel and W. Goodyear, 
By W. E. Mathe 


Feb. 13 
son ona others, Jan. 9, Feb. 13, 20, Mar. 6 


By S. W. Goodyear 


Iron. By 8. 


Inventory Valuations of Patterns. 


Malang ¢ ‘ast-iron Half Boxes. By A. J. Shaw, 

eb. 6. 

Draining Steam Pipes. By W. E. Coame, Feb. 6, 

Brazing and Welding Iron. By J. F. Hobart, 
Mar. 6. 

Deep Holes by Continuous Boring. By A. B. Lan- 
dis, Mar. 27. 


Slotting Machine Tool. By Wm. Foster, Mar. 20. 
Compound Engines for Stationary or Factory Pur- 
pone, By W. H. Hoffman, April 24, May 1, 22. 
Engineering Subjects, Articles on. By W. H. Hoff- 

man, Mar. 13, July 24,31, Aug. 21, Oct. 9. 
Helf-somrguned Engines. By W. H. Hoffman, Feb. 27, 
ar. 6 
Curving Qualities of Locomotives with High and 
Low Centers of Gravity. Oct. 16. 
Making Large Spur Gear Wheels. 
Oct. 
Normal Theory of the Gear Tooth Curve. 
B. Grant, Mar 13, 20, Oct. 9. 
Return Tubular Boilers. By Wm. 
Dec. 4. 

( ‘himneys for Steam Botlers. 

May 15. By F. A. Halsey, May 1. 

Railroad Cost Cards and Expense Sheets, April 24. 

The Milling Machine—Its Construction and Uses. 
By John J. Grant, Mar. 20. 

Mechanical Arrangements of the N. Hudson Coun- 
ty Cable Railway, Mar. 20 


By P. 8. Dingey, 
By Geo. 
Lowe, Nov. 27, 


By Wm. Lowe, Mar 








91 LIBERTY 


PITTSBURGH. 


CHICAGO. 


HALL DUPLEX STEAM PUMPS. 


Send for 1890 Cat 1890 Catalogue. 


HALL STEAM PUMP CO. 





ST., NEW YORK. 


ST. LOUIS. poses ants, 















THE Davioson STEAM PUMPS AND PUMPING ENGINES, 
waxes 9 BEST MADE 


FOR ALL 
SITUATIONS. 
Manufactured by 


M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


77 LIBERTY STREET, NEW 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON 


rou. 











DUPLEX STEAM PUMPS. | 

ho PRE PUMPS. >: 
aetna PUMPS. i 
SING 


ENDENT CoNnpDEN 


NCTIG 
Stale N, 





BARR PUM! 


PENNA. 








VALLEY PUMP 6O., 


EASTHAMPTON, MASS. 
Single and Duplex. Also, Bucket 
Plunger, Acme, and A. B.C. 
Fly Wheel Pumps. 








COMPLETE STEAM PUMP , 
Tt) ee FROM $7 Te 7h) 

= Nel 
Pa 


C Writ FOR 
gh a ahodryy 

gc oe. 
Domestics 
‘oVaNDuzeN aint 


SOLE MAKERS, 
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Maslin’s Patent Pulsator Pump. 


PAT. FEB, 12, cy 
Cheapest and Best Automatic Steam Vacuum 
Pump. Handling DIRTY and GRITTY 
LIQ IDS without Wear, Oil or Care, 
Simple, Economical, Efficient & Durable. 
Pumping Plants for Contractors, Irriga- 
tion, Water Works, Railroads, Mining & 
General H ydraulic Purposes. Write or call 
for Circulars. JoHN Mas tin & Son, SoLe 


Manur’rs, 165-167 Ist St., Jersoy City, ¥. J. 















GIANT” 
RUE’S 


Superior to all others for Raising 
and Forcing Water and 
other Liquids. 


Boiler Washer and Testing Devite. 
Uses Warm Water, avoiding injury 
and facilitating the Raising of Steam 


RUE M’F’G Co., PHILA., PA. 
CATALOGUES FREE. 


ISTHE Ksest Injector 


For Feeding all Steam Boilers. 


EJECTOR, 











LANSDELL SYPHON 


A Cheap & Simple Steam Pump. 


Working by direct action of steam, Has no 
valves or other working nts, and cannot 
get out of repair, cannot freeze, and will 

pump ashes, waste, or anything that can en- 

r the pipes. Invaluable as a bilge pump. 


MADE IN LEAD OR BRASS FOR ACIDS. 


J. $. LENG’S SON & CO., 


4 Fletcher Street, NEW YORK. 


HUGO BILGRAM, 


440 N. 12th St., Phila., Pa. 
Maker of all kinds of 


MACHINERY. 


Special facilities for Accurate 
ork. 
















Bevel Gears cut theoret- 
ically Correct. 





211 Bace St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


Por 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
‘Reliable’? Steam 


1888 Catalogue 
free on application. 





i ae 


UNIVERSAL RADIAL: 
RADIAL DRILLING MACHINES 


THREE DESIGNS. SIX SIZES 








| sCMBODY ALL DESIRABLE FEATURES 


== PRICES$450 °& UPWARD 


wh 





ato UNIVERSAL RADIAL ORILL L C0 


CINCINNA 


| 


Ot OOKE & (0, Slline Aots, 


T. R. ALMOND, 85 Washington St., Brooklyn, 
N. Y., is prepared to grant licenses on moder- 
ate terms for the use of his 


Patent Loose Pulley Lubricating Device, 


illustrated in this paper, Jan. 23, 1890 issue. 
One tablespoonful of oil will last for months. 


SHARTLE’S 
BULL DOG, 











THE HARDER YOU 
PULL, THE TIGHTER 
IT HOLDS. 


CL aad ” 
This style is made for general wiles shop use from 1 3-4 


in, to8 in, or larger. Can't slip. No wrench required, and 
satisfaction guaranteed. Write for catalogue showing the 
different styles, MANUFACTURED BY 


THE MIDDLETOWN (OHIO) MACHINE CO. 


Reot’s Fonee Blast Rotary Blower, 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 








SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED, 


Best Mechanical Construction. 


P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


S, S. TOWNSEND, Gen, Act. 2 99 Gortlandt St, 


NEW YORK. 


In Writing, Please “Me ntion This Pauper. 
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SUGGESTIVE FACTS FOR STEAM USERS. 


BEMENT, MILES & CO., PHILADELPHIA. 


After the fullest investigation, have just ordered a battery of 402 H. P. of Harrison Safety Boilers for the large addi- 


tion now being built to their extensive works. 


Pamphlet describing and illustrating the type of boiler they selected mailed upon application to 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


CHICAGO, IL 4 


NEW YORK, N. Y. 
41 Dey Street. 6 So. Canal Btree 


ATLANTA oh 


MINNEAPOLIS, MINN. 
9 No. Pryor Stree’ 


707 Lumber Exchange. 





POND ENGINEERING C0.,| 


CONTRACTING ENCINEERS, 


Engines, Boilers, Pumping Engines, Feed 
Pumps, Feed-water Heaters and 
Purifiers, Injectors, &c. 


send for ILLUSTRATED CIRCULAR. 
8t. Louis. Chicago. Eansas City. Omaha, 


r THOS. H. DALLETT & CO. 


1306 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drius, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 














Ree Lowe Sone 


WITH SUPERHEATING STEAM ee 








Over fifty years’ competition has proven 
this system of boiler to be the best in ever, 
respect. The LOWE BOILER, with all 
improvements, is the simplest, best wearing 
and most economical of any kind of fuel. 


Send for description and histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 





RINE ae 





LICHTNING AND CREEN 


DIES, 


REAMERS, EITC. 


ad aera Arie. 
| PAT. SPIRAL FLUTED. 


RIVER SCREW PLATES. 


Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. Send for Price List. 


WILEY & RUSSELL MFG. 


co., GREENFIELD, MASS. 








\ greet PRESSURE BLOWERS, FAN Brow 
XWAUST FANS i 
LEN A & CRANK BLOWERS ’ 
PORTABLE F ORGES. 
\RE BENDERS & SHRINKERS. 

















rar Til Thu 


Sold at all Machinists 
eaaf| Supply Stores, 


sy T.R. ALMOND, 
; 88 & 85 Washington $1 
BROOKLYN, N. Y. 












SEND FOR CATALOGUE. 


STER MACHINE SCREW CO. 


Manufacturers of ‘een, Cap & 
Machine Screws, Studs, etc. 


DRAWING INSTRUMENTS, 


200 page Catalogue sent on mention 
of this Journal, by 


c. S. WOOLMAN, 
116 Fulton Street, 


NEW YORK. 








Manufacturers 


2 | Blo ‘ 


Send for Iustoated sien | |e § 


6s sid 


Westeott vi Uwe nada Steam Engine Foundry ond HY, aba 


kind 


ATH FE ann DRILL 


Under Westcott’s Patent. 
Capacity Little Giant Improved. | 
| No Diameter. | 
00 114 inch. 
a me 
1 | oa he 0 to + ae in 


Holding Drills. 
Oto 4 inch, 
0 to 
8 

Otol m 

Oto 1in.,ex. strong. 
Oto 1% inc *h. 
Oto 2 








Hydrostatic Machiner Machinery 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


~~ JACKS, 
VALVES, 
FITTINGS, 
&c., &c. 


WATSON & STILLMAN, 


204, 206, 208 & 210 E. 43a ST, 
NEW YORK. 








VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 





PROVIDENCE, R. I. 


“THE HORTON LATHE CHUCK” 


YEARS ed the tests and been the STANDARD for FORTY 





Over THREE HUNDRED sizes and styles of Chucks, made ana 
kept in stock, by 
THE E. HORTON & SON CO., 


WINDSOR LOCKS, CONN ,U.S A. 
SEND FOR ILLUSTRATED PRICE LIST, 





Sore 


CATALOGUE ‘ THE CUSH 


yous MATRON 


a: 
u THIS CHU sCk HAS NO SUPERIOR OFS KIND, AND IS FULLY GUARANTEED 





Torrey eR 


= Has saver ale 
(024 /; ig y+ Hoge 


2 
iS 
fo 


DY AAMVG 


‘Ow 


MAN CHUCK CQ. 
HARTFORD, CONN. 





**SWEETLAND” 


CHUCKS 


SEND FOR DISCOUNTS. 





THE HOGGSON & PETTIS MFG. CO., 


Est. 1849. NEW HAVEN, CONN. 


CHAMPION INDPT. CHUCKS. 


Anentire ly new line of s new line of small Chucks provide d with 
8 or 4 omg reversible steel jaws. The best 
Chuck in the market for foot lathes. 








Ask for our Champion Indpt. Chucks at your 
dealers or write to us. 


THE D. E. WHITON MACHINE CO., 


5 OAK STREET, NEW LONDON, CONN. 
8. A. SMITH, 23 S. Canal St., Chicago Western Agt. 





Issues of the AMERICAN MACHINIST, March 
22d, April 12th, May 10th, July 12th, 1884, con- 
taining Our Original Exposure of FINK 2S 
LUBRICATING MIXTURE HUMBUG, 
sent by mail, at 5 cents per copy, postage paid. 








Steel Balls from # inch to 28 inch for Anti-Friction Bearings a Specialty. 


TREASURERS 0 -Y 
60 CON CRESS SS oh: 
Catia 


bts 


GLOF SIMONDS: te 
CHAUNCEY SMITH vice PRes'Ts 
LQWARD SAWYER TREASURER: 
JOHN SJ. GRANT, SUPERINTENDENT: 


SEND FOR CATALOGUE. 


LAT ge 


j ons qi j } t(D sy Lips nl 
: i ‘ 













by a wll patent process. 


LHITCHBURG MASS. OSA 








BELT DRESSING 


LEATHER PRESERVATIVE, 


Warranted to Give Satisfaction. 


It absolutely prevents a belt from slipping. Thor- 
oughly preserves the leather, and protects the elasticity 
of the belt. 

It will pay you to send for an interesting circular on 
the subject. 


jos. Dixon Crucible Co., 
JERSEY CITY, N 











od 









SIMPSON’S CENTRIFUGAL SEPARATOR 


AND TRAP. 


For supplying Clean and Dry 
Steam to Engines, Dryers. Ete. 

Also Keystone Feed-Water 
Heaters and Purifiers. Key- 
stone Belt Pumps, Simpson's 
Centrifugal Erhaust Heads, and 
other Engineering Specialties. 
Steam Plants furnished com- 
plete and erected. Send for 
particulars. 


, KEYSTONE ENGINE AND 

Jf MACHINE WORKS, 

FIFTH AND BUTTONWOOD STS., PHILA 
Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 








HARLES Mi PY =e 
S/ ENGRAVER on WOOD\ 
55 ANN’ST. * NEw Yorx«: 











Emery Wheel 
Surfacing Machine. 


ed that it 





Base of machine has sufficient flare to give sola 
Table is 


BS 
ai 
aS 
54 
3 

= 


sone foundation 


S$ winegeldt Bm W Suecessors to 
P BRIDGE ry Whee g-%., Springfield Glue & Emery Wheel Co, 
Western Branch, 18 and 20 West Rendolph Street, Chicago, Ills, 


Aton, 2 ren Pov, 


THE PITTSBURGH REDUCTION COMPANY, 
95 Fifth Avenue, Pittsburgh; Pa., U. S. A., 
offer commercially pure aluminum at the 
following rates at Pittsburgh, Pa.: 











Lots of 1,000 Ibs. and over.......$2.00 # 
Lots of 500 Ibs. and over....... 2.25 8 Ib 
Lots of 100 lbs, and over....... 2.50 # 


Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 
process, 

Prices on sheets, wire, tubes or castings 
given upon application. 











BaARNARD’s SEPARATOR 


For Separating and Removing Entrained 
Jater from Live Steam; 
AND 
Condense Water, Oil, Dirt, Etc., from Exhaust Steam. 
SPECIAL DESIGNS FOR SURFACE CONDENSERS, 








SEND ¥OR CIRCULAR AND PRICES. 


CEO. A. BARNARD, 


1S CORTLANDT ST., NEW YORE, 





SPRUE CUTTERS. SHEARS. 





TOGGLE-JOINT DRAWING PRESSES. 


STILL IN THE LEAD! 
THE ONLY AMERICAN FIRM 


AWARDED 


A GOLD MEDAL at tHe Paris Exposition (889, 
ror SUPERIORITY ™ PRESSES, DROP HAMMERS 


AND DIES. 


THE STILES & PARKER PRESS CO., 


203-207 Centre Street, NEW YORK. 


MIDDLETOWN, CONN. 
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tren Planers from 
16" to 36” wide by 
any length. 


HO.PEASE C0, a 


Worcester, Mass. 






20 to 42 inch swing, with both worm. 
and Tpeet bend. self-feed «n 
geared, 


cacy 


—s PATENT UPRIGHT DRILLS. 
_f as 


Barnes’ Patent Friction Driver. 
Sensitive Drill, Single anc 
Multiple Spindle. 

Barnes’ Patent Engine Lathe, 


15 inch swing, 6 foot or 8 foot bed. 
They ha ve advantages not found in 


— er machines in this line, It will 
dl fn arth es desiring to purchase or 
about these machines to 

sont it ‘fo “s ‘full description and prices to 
W. F. & JOHN BARNES C0., 





ROcKFORD, ILL. 
Address No. 1995 Ruby St, 


ACHINER 
For Reducing and Pointing Wire, 








Pease |ron Planers, 


All Sizes trom 16 in.x16 in.x4 ft. to 36 in. 
x36 in.x12 ft. inclusive carried in stock. 


| 


| ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 


1S. W. GOODYEAR, Waterbury, Gt. 


Belt Power Air Pump and | 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS. 














Condenser. 


CONOVER & CO., | TO BUYERS AND USERS OF MACHINERY. 


You will save money and get what you pay for by having 


a. CONSULTI¥G and 
bn MECHANICAL ENGINEERS | 05 examine machinery anc dre eport on the same betore buy- 
H LIBERTY inz. Try us and be convince 
(1) 95 ST., We also make drawings an¢ 1d blue p rintsand give Special 





dh YORK, atte ation to the designing of machinery for all 
ve relsaved - ks lt yt» re rot purposes. Send for Blue book giving more information, 
SAV r amount o 
er gained. “fen uns 3 with same STONES & MACE, 
i =a ited. to Aa "eT ids of En MECHANICAL ENCINEERS, 
alii | gines. Send for Circular. 119 W. Sth Street, Cincinnati, 9. 








A MODERN COUNTERSHAFT. 


ATTENDS TO ITSELF. 


A new and Perfect Friction Clutch. Self-oiling 
throughout. Self oiling pulleys that do not spill. 
Tested by one year’s use. Saves care, worry and 
money. 


THE STATES MACHINE CO., 
R. B. Place and Commerce St., NEWARE, N. J. 


Fr § 38M CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 


Ls a Lathe Mandrels ‘ 

















FRICTION 


Nicholson S Patent , 














W. H. NICHOLSOW & CO., 


WILKES-BARRE, PA. 
CRUCIBLE AND OPEN HEARTH 


CAMERON SELF-HARDENING S T E E L 


ESTABLISHED 1850. 


HOWE, BROWN & CO., L’t'd,-Mfrs., Pittsburgh, Pa. 


BRANCH OFFICES: /2 Cliff St., New York. 


Set of 8 MANDRELS takes 
from J’ to 7/'. 





AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAD BLAST FURNACES, 


Send for Catalogue. Estimates made for any mechanical 
operation requiring high, even and controllable 
temperature. 


No. 8O Nassau Srt., New York. 
Quick-Action VISES, 


For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGINGS. 


“ CASTINGS -. 


ARTHUR R. KING FOUNDRY & MACHINE WORKS, 
ERIE, 11th & 12th STS., JERSEY CITY, N. J. 
GENERAL MACHINE WORK. CORRESPONDENCE INVITED. 


— THE —— 


Vance Lightning Flue Cutter 


For removing Flues from Locomotive and Stationary Boilers. 
One man can cut five hundred (one end)in a day. In use in the 
leading Railroad Shops of - Cc ountry. Combination Cutter 
for removing 2 in., 2 1-4in 2in. and 3 in. Flues, $50. Sent 

on approval to Railroad Co's. 1 iberal Discounts to the Trade. 


“VANCE TUBE CUTTER CO., Geneva, N, Y. 
FOOSE POLYTECHNIC INSTITUTE, BOYNTON & PLUMMER, 


TERRE HAUTE, IND.—A SCHOOL OF ENGINEERING. | 
WORCESTER, MASS, 














HEAVY 














Well endowed, we MM equipped departments of ¥ 


chanical and Civil Engineering, Electricity, Chemis- 
try, Drawing. Extensive Shops & Laboratories. “oo Manufacturers of 
peuses low. For catalogue address C.A.Waldo »Lib’t 


Shaping Machines, 
Drilling Machines, 
‘Bolt Cutting Machines. 


Send for Catalogue. 





THE MOORE === 
a WHITE 6O., | 


Philadelphia, Pa. 








Friction 
Clutch 
Pulleys, 

Cut-off 

Couplings, 








*) —— 


|L. 8, STARRETT, Itt 


Manufacturer of 


FINE TOOLS, 


ATHOL, _MASS. 


SEND Seame FOR Fu. List 





























127 Oliver St., Boston. 228 Lake St., Chicago., 





Ulu mn Luu ft dul bobuiu lal eubububuhuhulub MANA ihulilu 








&e. 











" 
: 


i 











Improved 15” Crank Shaper. 


64 CORTLANDT STREET, 


IMPROV ED 


08 20 ING CHANK SHAPERS. 


ta7 Stroke can be changed while Machine is running. 
t2*Stroke is positive and will plane to a line. 

t2 Table can be removed and work bolted to saddle. 
ta Each Machine furnished with Swivel Indexed Vise. 
t2* Detachable Tables. 

t="We manufacture also 20, 26 and 32 Inch Triple 





Geared Shapers. 


ta Write for prices. 
t2-Complete Machine Shop Equipments a specialty. 


The Lodge & Davis Machine Tool Co., 


WORKS, 
CINCINNATI, 
EASTERN HOUSE, 


OHTO. 


WESTERN HOUSE, 
68 & 70 S. CANAL STREET, 


NEW YORK. CHICAGO. 
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MORSE TWIST DRILL AND MACHINE COMPANY New Bedford, mass. 


Manufacturers of 


Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent 
DRILL GRINDING MACHINES, 


MILLING CU 


Self-Centering Chuck, Bit Stock Drills. 
TTERS AND SPECIAL TOOLS TO ORDER. 









NGINE Lathes, Hand Lathes, Foot Lathes, Upright_Drills 
and Milling Machines. Agents, MANNING, MAXWELL 
& MOORE, 111 ERTY STREET, NEW YORK. 


FLATHER ENGINE LATHES 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED UP TO 22 FEET. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS. 


L. W. POND MACHINE co. 


Manufacturers of and Dealers in 











Tron Working Machinery. 
IMPROVED PATENT IRON faerie 
PLANERS A aad 


SPECIALTY. 
152 
Union St., 
WORCESTER, 

MASS. 


L. W. POND PLANERS. 


FOR QUICK DELIVERY. 
One Planer 38 in.x38 in.x10 ft. 
One Planer 44 in.x40 in.x12 ft., with 2 heads. 


HILL, CLARKE & CO., 


156 OLIVER ST.,; - BOSTON, 





MASS. 





LS, 


BORING AND TURNING MIL 
4, 5 and 6 Ft. SWING. 


"H. BICKFORD, 


LAKE VILLACE Nn. H. 








| ———_— $e 





| WMACHIINISTS? FINE TOOLS, 
| STANDARD TOOL CO., ATHOL, MASS. 


Catalogue and Trice List free. 








OUR 


sew CATALOGUE OF TOOLS) 


And Supplies ons free to any address on receipt of Ten 
Cents in Stamps (for postage). 


Chas. A. Strelinger & Co.,‘ave’ Detroit, Mich. 


y AVE. 
Eclipse’ Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex- 
pensive, simple in construc 
tion, Cuts and screws pipes 
Y to 2-inch, Easily carried 
about. ee 


“ECLIPSE” Nos. 2 and 3 

These are powerful and most 
efficient 
machines 
4 Jor cutting 

large 

PIF -ES, with which one man can 
easily cut off and thread b-inch pipe 

No.2 Cuts and Screws 2% to se 

No.3 “ 2% tobi 

It will pay you to write us i 
particulars. 

@ PANCOAST & MAULE, 


























NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


IRON-WORKING = MAGHINERY, 


Planers, Shapers, Drills, Slotters, Ete. 


ALMOST READY 


QUR NEW ILLUSTRATED CATALOGUE OF 


Turret Machinery. 


MANY NEW FEATURES. 


JONES & LAMSON MAGKINE (0, 


SPRINGFIELD, YERMONT. 








SEND FOR IT. 


= CHIL & BENDS 


BRASS and 
COPPER 


PIPE. 
ALL STYLES, 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 












BE sti. 


H. a ft al & CO, 


EAST HAMPTON, CT. 


mace Re 


MACHINIST’ s 5 SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 




















a an * 
rl oeit ¢ ) o> >», Sy ieee” 
y nt 
BH 3 ty fy <4 


ae 
: FFEL&ESSER c, oo 
¢ <7 ] rceuF NEWYORK. ~Y. || 

’ 7 FACTORY, HOBOKEN, N. J. i | 
Manufacturers of if Chi | 
a Drawing Materials, Etc, ) ) | 
| Sy Superior Swiss Drawing pl ‘ 1, | 

“s~ ments, Extra and Best Quality, 

German Drawing Instruments, 
ate Duplex, Universal. Anvil Drawing, Helios, Blue Process 


Papers, Scales, Triangies, T-Squares, Drawing Boards, Standard 
Pr file and Cross-section Papers. 


Catalogue to professional people on application, 














{Mention this paper) Philadelphia. 
Be We also build Power Machines 




















| 





wy C YOUNG & co Worcester, Mass 
© & we Manufacturers of 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


D.SAUNDERS'SONS, 


Steam & Gas Fitters’ Hand Tools. 


SEND FOR CIRCULAR. 





Yon kers, N. YY. 


MANUFACTURERS Or 


Pipe Cutting 








THREADING, 





“oes! £2 10N Lyd 
sos ,SuIoNNVS'd 
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AND 


Tapping Machines 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 


ich strength and lightness. 
No loose parts to become detached and mislaid. 
friction of parts than any other pipe-cutter made. 


Easily adapted to various sizes of pipe. 
All wearing surfaces are of tool steel hardened. 


Rolling instead of sliding motion. 
Less 





ence, 


rings in or about the head. 
Furnished. 
= list t 





se Capitol Mfg. Co., Rees St. near Halsted, Chicago, Ill., U. §. A. 


ADAMS 


A Atomatic Bolt-Threading & Nut Tapping Machine, 


Made in all Sizes to Cut from 1-4” to 6” 
The simplest and most durable machine in exist- & 
The threading he ad is made entirely of steel. 
No links, levers, springs, caps, cases, blocks or die 
Separate Heads and Dies 
Write for descriptive circular and price 









P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


Blaisdell Engine Lathes. 


All Sizes from 14 in. to 30 in. swing 
carried in stock. 


HILL, CLARKE & CO., 
156 OLIVER ST., BOSTON, MASS. 














PLANER VISES. 


THE GILKERSON MACHINE Co., 
HOMER, N. Y. 








CURTIS & CURTIS, 

66 CARDEN ST,, BRIDGEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
FOR HAND OBR POWER. 

RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES 








OUR CLAIMS: 

Made from best Stock. 

Practically true to Gauge. 

m Perfect Hexagon for close-fit- 
ting Wrenches, 

Uniformity of Thread, 


PROMPT SHIPMENTS, 


‘isha Hexagon Nuts. 






Ii i) 
nl 
nl) 


\ LOW PRICE. 
Write for Prices, Etc., to 


TRUMP BROS. MACHINE CO..| | 


Manufacturers, 


WILMINGTON, DELAWARE, J, S. A. 








HERRICK & COWELL, 


MANUFACTURERS 





rm o 
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NEW HAVEN, - CONN. 


SEND FOR CATALOGUE, 


CROWELL 'S POSITIVE PRESSURE BLOWER, 


FOR 





Blast and Smelting Furnaces, Forges, Cupolas or any Pneu- 


matic Service where a positive pressure or Vacuum is desired. 

Any pressure from 1to 10 Ibs. can be obtained, and main- 

tained. Slow running. Minimum of power required. 
MANUFACTURED BY 


HONESDALE IRON WORKS, 
HONESDALE, PA, 


UNIVERSAL#?PLAIN 


(ae 


EXCLUSIVE ARE CIALTY 





fot me's 


x THE CINCINNATI MILLING MACH c° 


> CINCINNATI. O 


WILLIAM BARKER & C0., 


Manufacturers of 


Iron and Brass Working 


MACHINERY, 


140 & 142 E, SIXTH 8T,, 


Near Culvert, 


CINCINNATI, 0. 


Send for Circulars ae Prices. 


SAVE BELTING. 
SAVE POWER. 
SAVE LABOR. 

SAVE MONEY. | wavernin, Mass. 


Order 35c. Trial Package. 


= GUIDE 
iy PULLEYS 


FOR 
LIGHT 
BELTS. 
JOHN ROYLE & SONS, PATERSON, NN. J. 











SATARA Belt Dressing 
is the only preparation of 

kind that preserves belting 
while making the running of 
loose belts possible, and 
doing away entirely with 
slipping belts. 

MANUFACTURED BY 


Lennox & Briggs, 


Leather Manufacturers, 




















DAMPER REGULATORS. 





Our Steam Damper Regulator is the most perfect and simplest 


machine in the market. 





it. 


Price, $60 and $100, 
Send for circular to Mason Regulator Co., Boston. 


Any one can apply 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for tee mee Te of 
power. Improved Self-Adjusting Injector of 18 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJEOTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


| eld WY ALLSTATTER Ut cy 


Double, Single, Angle-Bar, 

Gang, Horizontal, Twin, 

Boiler, Spacing, Gate, 

mon a elt and Steam- 
Driven 


ah and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer, 
= Send for New Catalogue, = 


Tie OPEN- SIDE IRON PLANERS 


STANDARD OPEN-SIDE PLANER, Sizes 30’, 36”, 48’, 60”, 


° La. desired length. 
OPEN-SIDE EXTENSION PLANERS, Sizes 72” wide x 48” 


high x 10’ long, et to Fell wide x 72” high 
on 
Open. Side Fro 





OHIO. 














eh Switch Planers. 
Extra Heavy pai Powerfully Geared Up. 


The DETRICK & HARVEY MACHINE CO. 


BALTIMORE, MD. 


ACME MACHINERY. CO. 
CLEVELAND, 
ort Mg a 
ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLTCUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 


Also SEPARATE HEADS and DIES. 
FIRST PREMIUM, CINCINNATI CENTENNIAL. 















PAT. DEC. 5, 1882. 
| PAT. DEC, 4, 1883. 
PAT. AUG, 25, 1885, 


BEMENT, MILES & CO.. 
PHILADELPHIA, PA. 


——-BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 

Etc., Etc. 


“ee MACHINE TOOLS. 


bine NT PLATE BENDING ROLLS @ FOR 
ALL SIZES. Boller Mak- 
a P ers, Bridge 
Buliders, 
Ship Bulid- 
ers, Rail- 
road Shops, 
Locomotive 
and Car 
Bullders, 
5 Etc., Etc. 


THE AERATED FUEL COMPANY, 


425 Main Street, SPRINGFIELD, MASS. J. H. BULLARD, MANAGER. 


FORGING AND WELDING BY PETROLEUM AIR BLAST. 


ALL OIL BELOW BURNERS! NO SMOKE, DIRT, OR ASHES! 


Represented by WILLIAM PICKETT, SON & CO., 170 Lake St., Chicago; W.S. COLLINS, Sept. 29, 1885. 








THE ILLES & JONES 60, 


WILMINCTON, 
DELAWARE. 














171 Broadway, New York. CHILON JONES, Gananoque, Can. G. M. SMIT . Los Angeles, Cal. July 5, 1887. 
C. S. BARROWS, 46 Wade Building, Cleveland, Ohio, Michigan and Indiana. GILBERT & Feb. 5, 1889. 
BARKER MFG. CO., General Agents for the United States, Springfield, New York and Boston. July 23, 1889. 


te We will replace in Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to our plans. 


BOYNTON’S ADJUSTABLE 
ALLICATOR WRENCH. 


Quick and 
handy in ad- 
justment. 

Fs gy 





“PAT'D JUNE 14 1887, 


r work on 
clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made. cntirely of 
drop forged steel. Four sizes. 


CAMPBELL PRINTING PRESS AND MFC. CO., MFRS. 
160 WILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO. 





BRICK MACHINERY TI mui Cees 


CAPACITY 


10 to 100,000 


PER DAY. 











fre Corliss Steam Fndine Co. 


PROVIDENCE,R.I. 
Incorporated June, 1856; Established by 


CEORCE H. CORLISS, 


INVENTOR OF THE CELEBRATED 


9 
“CORLISS ENCINE: 
These works have been fully equipped, at great cost, with heavy special tools, of his 


DESICNER & BUILDER OF THE FAMOUS 
invention, for the manufacture of this perfected engine, which is a guarantee of superiority 


“CENTENNIAL ENGINE, 
Exhibited at the Philadelphia Exposition, 1876. 

in workmanship, and interchangeability of parts never before attempted in the line of steam 

machinery. 


The public will understand that we have no relations with American or European builders 
of so-called ‘‘Improved Corliss Engines,’’ and that the final and perfected Engine of Mr. 
George H. Corliss, embodying his latest ideas, is to be obtained exclusively at our works. 


ALSO MANUFACTURERS OF THE 


Conuss Parsv Vertican Topouas Wars Lee Bowes, 


Especially adapted for compound and triple expansion engines requiring superheated steam 
and at very high pressure. 





Our Location, Foundry Capacity and Machine and Pattern Shop Equipment afford 
us special facilities for furnishing HEAVY CASTINGS 
TO ORDER, in any quantity up to size 20,000 lbs., or SMALL CASTINGS 
where large quantities are required. Get our estimates and prices before ordering. 


ALLENTOWN FOUNDRY & MACHINE CO., 


3d and Walnut Streets, 


ALLENTOWN, PA. 











FROM 1-4 TO 15,000 LBS. WEIGHT. 
True to pattern, sound, solid, free from blow-holes and of un 
equaled strength. 
Stronger and more durable than iron forgings in any position or 
or any service whatever. 
60,000 CRANK SHAFTS and 50, 000 GEAR WHEELS of this steel 
now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office 407 Library St., Philadelphia. Pa 


STEEL 
._CASTINts 


THE GHESTER FOUNDRY & MUCHINE CO, 


CHESTER, PA. 

Builders of CRANES of every type and capacity, MARINE, PUMPING and BLOW- 
ING ENGINES, CORLISS ENGINES, HYDRAULIC PRESSES, ACCU- 
MULATORS, and SPECIAL MACHINERY of every description. CASTINGS 
IN DRY OR GREEN SAND AND LOAM. 























BEAUDRY’S 
DUPLEX 


Fonsi Press, 


PUNCH & SHEARS. 
BEAUDRY & CO., 


Formerly of Beaudry's Upright Power Hammer, - 


SOLE MANUFACTURERS. 


Also Manufacturers of 


HARD COAL HEATING FORGES, 
Room 4, Mason Building, 


70 KILBY STREET, 
BOSTON, MASS. 








F FACTORY, 6 MEDFORD ST., 
(Near B. & M. Depot.) 


a 
littw mye: 


el Freer ~— eS 
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AUTOMATIC CUT-OFF ENGINES 
% 25 to 1,000 H.P. 

These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of alldetails. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
=. inSteam Consumption and superior regulation guar- 
; anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
= ae Steam Engine Construction and performance, free by 

eo mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 

° 10 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Washington St., Chicago, Ill. 
SALES AGENTS: W. a $ MPSO 9 18CORTLANDT STREET, ty ROBINSON & CARY COMPANY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


BUCKEYE 


in Use, Over 2, 




















BLESSINGS W ATER CIRCULATOR »° PURIFIER 








— 








S$ Sas 
SS wessars 





Guaranteed to Absolutely Prevent Forma- 
tion of Scale in Steam Boilers, 4 


Automatically takes water from the boiler. 
filters, it and returns it in pure condition, 
thus removing scale-making impurities from 
the water, and maintaining a free and steady 
circulation. Combines the well-known 
Albany Steam En 4 with a Filter of novel 
construction, which has no rival in point of 
simplicity, facility for cleaning, and assurance 
against clogging of sand valve. 

Send also for Circulars of Albany Steam 
Traps, Blessing’s Renewable-Seat Stop and 
Check Valves, Pump Governors, Water Circu- 
lators and Purifiers, etc. : 


Alhany Steam Trap Go., arsas, s.r. 








66 
OTTO” GAS ENGINE WORKS, 
SCHLEICHER, SCHUMM & CO., 
33d & Walnut Streets, 151 Monroe Street, 
Philadelphia. Chicago. 
New York Agency,18 Vesey St. 


OVER 25,000 
ENGINES SOLD. 


HORIZONTAL 
** Otto’? Gas Engines. 
VERTICAL 
66 Otto’ Gas Engines. 
TWIN CYLINDER 
** Otto’ Gas Engines, 
rf COMBINED 
“OTTO'’ GAS ENGINES AND PUMPS 
COMBINED 
“OTTO” GAS ENGINES AND DYNAMOS, 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Envine doing the same work. 


EAGLE 8@ 
ANVIL 
“$3 WORKS, 


Trenton, N. J. 

















The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 

Send for Circulars. 


The Eagle 
Anvil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
lish anvil. 
Fully war- 
ranted and 
lower price. 


ESRAINARD FMMILLING FMGACHINES 


AND GEAR CUTTING MACHINES. 
30 Different Styles and Sizes. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS. 


Bridgenor, Machine Tool Works, 


E. P. BULLARD, Prop’r. 
BRIDGEPORT, CONN., 


MANUFACTURERS OF 


ACHINE:3+ 
Mee TOOLS 


Engine Lathes, Brass Lathes, Boring and 
Turning Mills, Screw Machines, &c. 


And other tools always on hand and in 
process of construction. 


Address BRIDGEPORT, CONN. 























All letters relating to the past business at 
62 College Place and 72 Warren Street should 
be addressed to 74 Cortlandt Street, New York 
City, care of C. Van Brunt. 


E. P. BULLARD. 








VAN DUZEN 


Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


REFRIGERATING 
MACHINERY. 


Send for Special Cireular. 





FRIGK GOMPANT,Bukers 





WAYNESBORO, PA. 








CAS & CASOLINE ENGINE 


OPERATED with COAL 

and OTHER MANUFAC- 

TURED GASES AND 
GASOLINE. 


RELIABLE AND 
ECONOMICAL. 
Fully Warranted 


AN DUZEN 
Gas & Gasoline Engine Co. 
BOE. 2d St., Cincinnati, O. 











LANE’sS 


Foundry & Machine 
WORKS, 
HUNTINGDON, PA. 


Fine Upright Engines. 


— 





M.@.BULLOCK 


“MANF's.co. @HI 







a; BAND FRICTION 


See MINING MACHINERY. 


CAGO, U.S.A. 








The following sizes are 
carried in stock, made in 
large quantities, with spe 
cial tools, at special prtbes: 


3,4,5,6,7&9H.P. 


If = want one Engine, 
it will pay you to write us. 
If you handie large 
s quantities, it will pay you 
to write us. 





ge By gy SCREW-CUTTING CENTER 
wri & co., TWIST DRILL GAUGE. 
ine Machinists’ Tools -E. Boston, Mass. —Send for Circular. 


NEW AND SECOND-HAND 


MACHINERY 


FOR IMMEDIATE DELIVERY. 
One Fifield Lathe, 30'’x16’. New. 
One Lathe and Morse Lathe, 82/’x15’. New. 
One Blaisdell Lathe, 28’’, raised to swing 36’ on 12 
bed. In good order. Second-hand. 
One Fifield Lathe, 38’’x14’. New. 
One Powell Planer, 30’’x380''x8’. New. 
One Powell Planer, 36’’x36'’x12’, with 2 heads. New, 
One L. W. Pond Planer, 44’’x40’’x12’, with 2 heads, 





New. 
“ne Slotting Machine, 16’ stroke. Second-hand. 
One Bement Steam Hammer, cylinder 16/’x44’ 
rated 3500 lbs. In fine condition. 
Send for Complete List of New Tools. 


HILL, CLARKE & CO., 


156 OLIVER STREET, BOSTON, MASS. 


MACHINERY ON HAND 


Engine Lathe, 14 in. x6 ft. 





Fitchburg, new 


14 in. x6 ft. Hendey, 
14 in, x6 ft. Prentice, 
- 15 in. x6 ft. Porter. es 
i . 16 in. x8 ft. Hendey, 
16 in. x6-8 ft. Prentice, 
ye . 16 in. xs ft Me Mahon, 
18 in. x8 ft. Prentice. = 
* ™ 18 in. xs ft. New Haven, fair 
ve 1s in. x10 ft. McMahon, new 
a ed 20 in.x10-12 ft. és sa 
2a 20 ia.x lo ft. Wright, 
20 in. x10 ft. Fifield, ¢ 
20 in. x8 ft Wood light, good order 
“ 24 in. x12 ft. Wright, new 
9 27 in.xl2 ft. Lathe & Morse, - 
at 28 in.x16 ft. Fay & Scott, 
= 30 in, x16-18 ft. Wright, ee 
be sie 32 in. x16 tt. roy & Scott, a 
Pulley Lathes, 39 in., 2 heads, Niles, A-1 order 
« op 26 36-50 in, Stevens, good order 


Fox Lathes, several sizes, 
Turret Lathes, 15-20-40 in. 
Chucking Lathes, several sizes, 
Planers, 10 in. x10 1n.x24 in, 


a 

new 

good order 
Hendey,. _ ” 


16 in.X16 in. x3 ft. Lathe & Morse, new 
22 in. x22 in.x65 ft. Wheeler, 6 
pe 24 in.x24in.x6 ft. Lathe & Morse. « 
i 24 in.x24 in. x6 ft. Fitchburg, ” 
ps 24 in. x24 in. x7 ft. Whitcomb, fair 
" 48 in.x45in.x10 ft. Heavy pattern, good 
Shapers, 12 in. stroke, Gould & Eberhardt, fair 
= 7, ™ Prentiss, new 
ps 14 in. Trav, bead, Fitchburg, vid 
” 17 in. Wright, ned 
= Sin, ™ Hendey, good order 
« 26in, Lodge, Davis, new 
Drills, 1 Spindle, Garvin's, good order 
* 20 in. Comb Wheel Lever, Prentice. new 
“ 2lLin. Back geared, = - 
* t-, = ** Self-feed, F. 8. “ 
* 625 in. : « Blaisdell, a 
*« Bis, “ “ * Currier & Snyder, 
“ Bm, “ ” “ Lodge, Davis, 


32in. ** sad = Prentice, 
A Large Assortment of other Tools, New and Second 


Hand. Send for Complete List. 
J.J7.McCaABB, 
68 Cortlandt St, Successor to E. P. BULLARD’S 


NEW YORK. | New York Machinery Warerooms. 


Corliss . Engines 
Of the highest type, in all 
sizes, are made by 


The Lane & Bodley Co. 
CINCINNATI, O. 


The merits of their engines are 
described in an illustrated pamphlet, 
which will be sent to any one inter- 
ested. 





THE PORTER-HAMILTON, 





The best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 


rR 
SEN +4 TIVE 
LI 
Dwight Slate Machine Co. 


HARTFORD, CONN. 


MINER & PECK MFG. CO., 


W. W, Miner, G. W, Prck, 8. Peck, Proprietors. 
Successors to 


BEECHER & PECK, 


Sole Manufacturers of 


THE PECK PATENT DROP PRESS. 


NEW HAVEN, CONN. 





The most useful 
patented improve- 
ment indrillpresses 
for years is applied. 


Something New! 

One, two, three, and 
four spindle drills for 
light work. 








Over 1,000 in use. 


Spindles driven 
Buy the latest and 


with single, endless 


belts, ‘any? drivin best. Special ma- 
pulleys, tightener an chinery to order. 
variable speeds pro- Catalogue of fine 
vided. tools free. 





FOR SALE, encines 


ENGINES. 
The wie 


ill Landing Machine Co, 
located at F et on the Eiudson, N. Y:, 
offer to manufacturers anda Otbars desiring a well- 
built, economical and durable engine, their improved 
CORLISS ENGINES, They are €dorged by 
many reputable engineers and persons using Uscss 
Address as above. 








ENGINES from 15 to 400 Horse Power 


Boilers of Steel and Iron supplied to the 
) trade or the user. Send for Catalogue. 


SAW MILLS @GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 


C. H. DE LAMATER & CO. 


have closed their extensive manufactory at the 
Foot of West 13th Street, New York, and have sold 
the Hot Air Pumping Engine and Steam Pump busi- 
ness to the De Lamater Iron Works (incorporated 
in 1889), and the Propeller Wheel business to the 
Samuel L. Moore & Sons Co., of Elizabethport, New 
Jersey. 

in order to close out the remainder of the stock, 
offer for sale 


A Very Desirable Lot of Machinery, 


such as lathes from 15’’ to 88’ swing, planing ma- 
chines 48’’x45''x10’, 53’’x50’’x12’, 17/’x14/’x24’, 72'’x 
69'’x24’, and various other sizes; drilling machines, 
slotting machines, shaping machines, boring ma- 
chines, bolt-cutting machines, cutting-off machines, 
nut tappers, milling machines, gear cutters, emery 
tool grinders, portable drills, screw-cutting ma- 
chines, vises, lathe and planer tools, and a variety 
of small tools; also traveling and jib cranes. 
Punching and shearing machines for boiler makers, 
with a general outfit of small tools. Blacksmiths’ 
tools, such as anvils, sledges, tongs, etc. Pattern 
lathes, benches, saws, screws, nails, and a general 
supply of small tools. Foundry cranes, cupolas 
and small tools. Blocks, ropes, bolts, nuts, wash- 
ers, packings, pipe and fittings, iron and brass 








valves. Boiler iron, steel plate and boiler rivets. 
Bar iron and steel, also steam hammers, and two 


) 2 '¥18’ and one 10/’x20” Rider cut-off engines 










BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 





NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 
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BROWN & SHARPE MFG. C0...T4= PRATT & WHITNEY CO. 
” at ep >k Eartford, Conn. *<« 


- et £ Manufacture Plain Milling Machines, with hand and power feed, 
ACCURATE PROVIDENCE 4 | lJ § A Dee of several sizes. Index, double face, vertical face, double spindle 
LF | . ry s 18s ! ‘ 


BEVEL GEARS. 








and shuttle race Milling Machines. Cam Cutters and Profiling 
Machines of several kinds. Milling Machines, Vises and Centers. 


Aseurate Bevel fteate.| am hgcurncme:natcri en 
wm KNURLING TOOLS. Oe crror NEUR WHEELS, 


By the aid of special machinery we are WESTERN BRANCH, 100 WEST WASHINGTON ST., CHICAGO, ILLS. 


prepared to furnish planed Bevel Gears with 
the curves of the teeth theoretically correct. THE BILLINGS & SPENCER C0 
This method admits of long faces, good | 
contact, and ‘smooth running, thereby increas- HARTFORD, CONN., U. S. A. 


ing durability. For patterns 10 cast from, and . _ MANUFACTURERS OF 


in places where high speed is required, Gears ——— 7 4 4 = — BILLINGS’ PATENT 


cut in this manner are especially desirable. F — BEAM GALIPER 
Ss. A. SMITH, WESTERN REPRESENTATIVE, uy 4 : The eiamilinn ae the Caliper is such that it 


nal Street, CHICAGO, ILL. Z| | protects the scale from wear and abrasion. The 
z3 Sous, os . : : scale is divided to 64ths on one side and the other to 100ths 


ofaninch, The g~-aduation is accurate and the tinish of the 


N / L E. S TO 0 L W 0 R K S, tool is first-class in every respect. Cut represents Caliper one- 


half size, 
HAMILTON, OHIO. 


Drop Poraties of Bronze, Copper, Iron and Steel of all descriptions. 
_— 7 WARNER & SW ASEY, THE POND MACHINE TOOL CO., 


MACHINES. 4 on. [MACHINE TOOLS. 


TRAVELING 
HEAD. 


oo <4\. 16, 18 and 24 inch 
“ Stroke. 


3) / 
; wn Milling 4, 
Extra heavy and ill fj a 
powerful, Tr eaniiiiescs axtncun.” 


NEW YORK, PHILADELPHIA, CHICACO, PITTSBURGH, 
98 Liberty St. 705 Arch 8t. Phenix Building. Lewis Block. 


























JS ry 
ta 


graphs 


n. 





BORING MILLS. 
Radial Drills, Planers, Lathes, Reavy & Powerful, from new 
patterns of the latest and best design 


: | SALESROOM & OFFICE, 113 Liberty St., N. Y. City. 
; NEW SHOPS, PLAINFIELD, N. J. 


THE YALE & TOWNE MFGCC. 
STAMFORD GONN 
NEW YORK CHICAGO.PHILA.BOSTON 


JENKINS BROS,’ VALVES. 


Every valve tested and warranted, all parts interchangeable. 
WY othing but best Steam Metal used in the manufacture. 
¥K eyed Stuffing Box and Disc Removing Lock Nut 
I s used only in the Jenkins Bros.’ Valves. 
WY one are genuine unless stamped with “ Trade Mark.” 
$} hould you order INSIST on having Jenkins Bros.’ Valves. 


71 JOHN STREET, NEW YORK. 54 DEARBORN STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA. 105 MILK STREET, BOSTON. 


FOR IMMEDIATE DELIVERY. 


3 BACK GEARED MILLING MACHINES. 
418 x 6 CABINET TURRET LATHES. 


315 in. CRANK SHAPERS. ) 
220 in. GEARED SHAPERS. aly marine on penpiaeteing, ceneere J. M. ALLEN, PRESIDENT. 


spur and bevel gear wheels and racks lately es 
224 x 24 x 6 IRON PLANERS. imgued by the Lecington Gear Works, of Lex. | WM. B, FRANKLIN, VICE-PRESIDENT. 


ington, Mass, 


512in. HAND LATHES. (GRaNT ) F. B. ALLEN, Srconp Vicre-PRESIDENT. 
412 & 15 in. TURRET BORING LATHES. A * J. B. PIERCE, Secretary & TREASURER. 
i@” ALL MACHINES OF OUR LATEST DESIGNS. A 7 & Key-Seating Machines 


THE LODGE & DAVIS MACHINE TOOL CO., a and 20 in. Drills 

WORKS: CINCINNATI, O. = rr P A SPECIALTY. TA , 

EASTERN HOUSE, WESTERN HOUSE, : SEND FOR List OF Tas 8. 8-008) 68 
64 CORTLANDT ST., 68 & 70S. CANAL ST,., 

NEW YORK. CHICAGO. = PLANERS 


ta SEE ADVERTISEMENT PAGE 16. = Lathes, Planers, Drills, 
or gaything in Machinists’ Tools AND 


GOULD & EBERHARDT, | THE GARVIN MACHINE CO.,| — aig y ee pavis, | LATHES 


' Rochester, N. Y. ASPECIALTY. ~* 
NEW » _LAIGHT & ) Ta 
ARK, Mi oe ‘ CANAL STS. Works at North Bloomfield. 


AUTOMATIC it. | iebindaia st 4 PRATT & LETCHWORTH, 
GEAR CUTTER. _ MACHINISTS’ ate PROPRIETORS 
18 in. 25 in. 36 in. 50 in. | Jad. TOOLS oa BUFFALO STEEL FOUNDRY, 
60in. 84in. Sizes. K : po SMALL ¥ - o 
™ “Experts “pronounced it (" a AUTOMATIC 
the best.’ : vf 
& MILLER, 


WITH ARM. 


The Machine shown in 
cut is nvenfent for rapid 
and convenient milling of 
small work 


pplicatio 


Cuts, Photo; 
Lowell, Mass., U. S. A. 


ona 








Manufacturer of ENGINE LATHES 
ad 


from 16to 48 in. swi 
and Prices furnishe 


q Aut - 


un 


poll 
» 





GEO. W. FIFIELD, 
































25” Pillar ~— 





vee 





—aee ; Ee J.M.CARPENTER =... , 
GEAR AND RACK CUTTING TO ORDER. PAWTUCKET.R.|I. ee APs | , DIE 





Send for Catalogue. 





